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..e NEED NOT 


This area in the fireboxes of big locomotives has 
become known as the “‘trouble-zone.” » » » Here 
circulation is poor and water stagnates, sheets 
heat easily, cracking at the staybolts and soon 
new sheets are needed. » » » To meet this severe 
service railroads are turning to longer-lasting 
Toncan* Iron, an alloy of open hearth iron, 
copper and molybdenum. Toncan Iron has uni- 
form physical properties that absorb the com- 
plex stresses set up by rigidly anchored sheets 


working under high pressures and subject to : 


BOTHER YOU 


unequal expansion and vibration. » » » It has 
greater resistance to chloride, sulphate and oxy- 
genated water corrosion than any other ferrous 
material in its price class. » » » In actual loco- 
motive service Toncan Iron has proved its abil- 
ity to lengthen the life of locomotive fireboxes 
and reduce maintenance costs. You can specify it 
with confidence. » » » We will gladly send you 
further details. Address Department RM, Republic 
Steel Corporation. General Offices: Cleveland, 
Ohio; Alloy Steel Division: Massillon, Ohio. 

: “Reg. U.S. Pat. Off. 
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Freight and passenger locomotive for service on the Wisconsin Central 


Soo Line 


48-4 Type Locomotives 


The back head during construction 


Tue Minneapolis, St. Paul & Sault Ste. Marie received 
four locomotives of the 4-8-4 type from the Lima Loco- 
motive Works during the early part of the present year. 
These locomotives are designed for freight and passen- 
ger service and are for use on the Wisconsin Central 
Line. With 75-in. driving wheels they develop 66,000 
Ib, tractive force. They carry a boiler pressure of 270 
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Four Lima-built engines de- 
velop 66,000 Ib. tractive force 
with 75-in. drivers—The boilers 
carry 270 lb. pressure—Grate 


area, 88.3 sq. ft.; combined 
heating surface, 7,262 sq. ft.; 
total engine weight, 445,500 Ib. 


Ib. and the cylinders are 26 in. in diameter by 32 in. 
stroke. The design presents well-balanced proportions. 
and is generally conservative as to details. 


The Boiler 


The boiler is conical in form, with an outside diameter 
at the first ring of 86 in., increasing to 98 in. at the 
third ring. The three barrel courses, the second of 
which is conical, are of silico-manganese steel. This 
material is also used for the welt strips and for the roof 
sheet over the firebox. The material in the first course 
is 2%» in. in thickness, increasing to 1%¢ in. in the 
conical course and ?%%» in. in the third ring. The dome 
is placed well back on the conical course and is only 714 
in. high at the center. A small auxiliary dome of cast 
steel is attached to the roof sheet over a 6-in. by 12-in. 
opening. This accommodates the safety valves. 

The firebox is 132% in. long by 96% in. wide inside 
the mud ring. The combustion chamber extends for- 
ward 54 in. into- the shell ring. The firebox is of basic 
open-hearth steel and is fabricated completely by butt 
welding. This includes the tube sheet to the combustion- 
chamber shell, the inside throat-sheet seams, the longi- 
tudinal seams between the crown sheet and side sheets, 
the back head to the crown and side sheets, and the 
door-ring joint between the back head and door sheet. 

Tate type D expansion stays are installed in the four 
longitudinal rows at each side of the crown sheet and 
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in the four transverse rows over the top of the crown 
sheet at the front end of the combustion chamber. There 
are three longitudinal rows of flexible stays at the top 
of the side sheets adjacent to the flexible crown stays, 
two rows at the front and back ends of the side wrapper 
sheets and two outside rows around the back head.:They 
are also filled in across the front and back top corners 
of the firebox. There is a complete installation in the 
throat sheet and around the barrel of the combustion 
chamber. All sleeves are threaded in the sheets. 

The firebox is fitted with Firebar grates and the coal 
is fired by a Standard type BK stoker with the engine 
mounted near the front end of the tender on the left 
side. 

The boiler is laid out for the Type E superheater, 
included in the header of which is the American multiple 
type throttle valve. The Tangential steam dryer is ap- 

plied at the intake to the dry pipe. The feedwater heater 
is an Elesco steam-heat injector. 

The locomotives have the Master Mechanics’ front 
end. Both the front end and the ash pan are built to 
meet the requirements of the Minnesota State Forestry 
laws. 


Frames and Running Gear 


The foundation of the locomotive is a General Steel 
Castings bed, of which the cylinders and back cylinder 
heads are an integral part. The main reservoi=> is also 
cast integral with the bed, as are the air-compressor sup- 
ports and the guide yoke and the reverse-gear bracket. 
The firebox is supported on expansion shoes, front and 
back. Waist sheets, attached directly to flanges of the 
bed casting, are placed in front of the front drivers, 
between the first and second pairs of drivers, and be- 
tween the second and third pairs of drivers. The driving 
wheels have Boxpok cast-steel centers which are mounted 
on axles of medium carbon steel. The first pair is fitted 
with the Alco lateral motion device. The driving boxes 
are of the crown bearing type with Franklin grease cel- 
lars. 

Both engine and trailer trucks were furnished by the 


The front end with diaphragm and netting removed 
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General Steel Castings Corporation. The engine truck 
has inside bearings and cast-steel A. S. F. roller-bearing 
wheels. The trailer truck is of the four-wheel type with 
bronze journal bearings. The rear trailer wheels, which 
are 43 in. in diameter, have cast-steel centers; the others 
are of rolled steel. 

The pistons have cast-steel centers with bull rings of 





General Dimensions, Weights and Proportions of the 
M. St. P. & S. Ste. M. 4-8-4 Type Locomotives 


PN iestatcc peewee ee CAR abc ky ose seca M. St. P. & S. S. M. 
: (Wisconsin Central) 
MIRE orn nnis si a a-s owed earn eam oete Lima 
ST MRE oe on Ske Sas eA eee Son : 4-8-4 
iors asi.sst- sas chao sinobike boom eRe O-20 
SE nara Se ee oe re ake oe 5000-5003 
SE a5 ais ya aig aiaaiee MEd RS See 1938 
NRE) ord ons nod a pixie nig sb oeea eae ERO Freight and passenger 
Dimensions: 
Pewut to top of stack, 61M... ccecss cece 15- 4% 
Height to center of boiler, DRS. ik kestcene ay.0-0 10- 6 
RR “QWERONS, MECABG. 5s ia.nwedo0000d <n dbieweccals 10- 9 
Length overall, engine and tender, ft.-in. ..... 101- 10% 
Weights in working order, lb.: 
Se, EE 8 35s 50s 1S aware ous dhe ae ekeesaner 263,000 
STAINS og akg god Kaew Amiaw ee eRee 76,000 
On trailing truck: 
SRI ca 6555, b6- Vibes we BAe Nae oe 52,300 
RP onic 5 tks g © ula cue ibias 0 ie Sabb ele 54,200 
SI, Scien boas spe sb AGeaE Eee aon 445 7500 
TT Ss ip cis Ione cés'dickrrpule een ewe wad 317, 600 
Wheel bases, ft.-in 
I on oe Uo aris dic bia Sina baw@ek ant ww ROD ae 19- 9 
rea 65504. otha eb sk bunch ag ene aee ee eu 13- 2 
ES NESE e operons oe eee cee eee 46- 9 
Hagene and tenGer.. total ........o:0.6..<00:00-6 000.4 %.0-08 87- 9% 
heels, diameter outside tires, in. 
Lo > Se rer eres ee 75 
I EN eis on care buss et RRR OE OR RE 36 
Trailing truck: 
SR hannah Kerdnkcbeteehews ex ikaw 43 
ER ep ee a eae Ne 36 
Engine: 
Cylinders, number, diameter and stroke, in. 2-26x32 
WS GENE MEDS: ihc 585 cis Salon coe eeea dawns Walschaert 
DEVON REID ANE) IEE, BBS sco 2. 5.5.10 .0:00y0'5 oe 12 
PAQMANII SEAMEN, MRE <a :s:0 50 4.0 010.0. 0:6 40'S a 8 bie 6005s 7% 
Oo CO eae err eae 1% 
TERME “CACBRRNCE, $B. o55 5.0 0-5 oo.0'scivressodsaccana /16 
ee ae are ere ee ree 
eed at 25 ger Cemt Cutol, iM. 5.6 oo 5c cc 200\0 /16 
Cut-off in full gear, per cent ............... 82.7 
Boiler: 
Ee aka ee bowie bes aces kee be eee R we Conical conn. 
eee peenenee. Uh: le OO. 8M. oc os isdn sok waee 270 
Diameter first ring, outside, in. ......0scee0% +4 
Diameter largest, outside, in. ..............- 
Pe BRU MR ooo sae < siiwera'e 6.00050 sa des 132% 
PE) I gis os 2a ss uticn ehtec tain ' 96% 
Height mud ring to crown sheet, back, in. .... 77% 
Height mud ring to crown sheet, front, in. .... 93% 
Combustion chamber length, in. ............. 54 
Arch tubes, number and diameter, in. ........ 5- 3% 
Tubes, number and diameter, in. ............. 65- 23 
Flues, number and diameter, in. ............. 199- 3% 
Length over tube sheets, ft:-in. .............. 21- 6 
Net gas area through tubes and flues, sq. ft. .. 9.5 
Sie coi a ae y4o,b FR SG esas Vasa ob¥s Soft coal 
ES SE Ea Ee errr ete 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber ...............6. 376 
ET INS) Soca sic cutee igo uihs oat de biodre es oss oe ea 47 
I I a siyians's sp dco bya, sree Ba ss 0-6 Beslan 423 
PI i ne ae Se ea 4,719 
EE WN on nid 35 nieces $0 ss oe 5,142 
NE he ica cis Mik gce'c-aark ops ié-a-aneene Sinike 2,120 
Comb. evap. and RNS occa sacsscacksnus 7,262 
= 


Terre ee ee ee ee ee ee ee 


Fuel NE OMIM os S02 sacs boa bs 6*e'dne'alel dies 


SR ee ore 6's Sin bS sso ot 0 e8 sce S eanh bee take 
Journals, diameter, 2 v6 eos ok 00 c'e:c'e's's's see 6%4x12 
Rated tractive force, engine 85 per cent, lb. .... 66,000 
Weight proportions: 
Weight on drivers + weight engine, per cent .. 59.0 
Weight on drivers - tractive force .......... 3.99 
ba of engine -+- evaporation ...+......... 86.64 
Weight of engine -— comb. heat. surface «...... 61.37 
Fire - heat. surface, per cent comb. heat. 
NED 6a aah PEG hack Shs oo ek 8 0.0 16444643408 5.83 
Tube-flue heat. surface, per cent comb. heat 
ce I ST The See SS a a Sng Rep 64.99 
Superheat. surface, per cent comb. heat. surface 29.20 
Firebox heat. surface -- grate area ........... 4.79 
Tube-flue heat. surface -+ grate area ......... 53.43 
Superheat, surface + grate area’ ............. 24.05 
Comb. heat. surface + grate area ............ 22,22 
Gas area tubes and flues + grate area ....... 0.108 
Evaporation +" grate area .......-... eee eee 747.30 
Tractive force -- evaporation ...........:.... 12:83 
““Tractive force +- comb. heat. surface ........ 9.09 
._ Tractive. force x diam. ‘ drivers -- comb. heat. 
surface 20.26.02: GaN Ss Se baoee cess 681.70 
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Hunt-Spiller gun iron and Duplex sectional packing 


rings. The crossheads and guides are of the multiple 
bearing type. The latter are fitted with the Slidguide 
attachment to the back cylinder heads. Bronze floating 
bushings are mounted in all side rods and the back 
ends of the main rods, with fixed bushings of Hunt- 
Spiller gun iron. 

The weight of the reciprocating parts on one side is 
2,465 Ib., 40.6 per cent of which is balanced. The over- 
balance amounts to 252 lb. in each front wheel; 220 Ib. 
in each main wheel; 285 lb. in each intermediate wheel, 
and 245 Ib. in each back wheel. At diametral speed the 
dynamic augment, from “rr drivers to rear drivers, 
amounts, respectively, to 12,700, 11,100, 14,400 and 
12,400 Ib. 

The valve motion is of the Walschaert type designed 
for 7% in. maximum travel and controlled by the Barco 
reverse gear. The valves are 12 in. in diameter. The 


The completed boiler 


body is a 5%-in. superheater flue with ends of boiler 
steel, Hunt-Spiller gun-iron bull rings, Duplex sectional 
packing rings and cast-steel followers. 

Each locomotive is equipped with two U. S. Metallic 
Packing force-feed lubricators. One of these is a 24- 
pint Model 31-8, with four feeds, for valve oil. This 
supplies the valves and cylinders. The other is an eight- 
feed 32-pint Model 31-14, for car oil. One feed leads 
to the guides through a four-way divider and one to the 
valve-rod crosshead guides. Four feeds lead to the shoe- 
and-wedge faces of the driving boxes through a four- 
way divider, and two feeds supply the driving-box-hub 
faces through four-way dividers. 

The side rods and back end main rods are equipped 
with Alemite hard-grease fittings. The valve gear, in- 
cluding the valve-rod crosshead pin, the spring rigging, 
the engine-truck center plate, and the radial buffer are 

(Continued on page 379) 








Partial List of Materials and Equipment on the M. St. P. & S. Ste. M. 4-8-4 Type Locomotives 


Frames; engine truck; trailing ? 
truck; driving wheels, Boxpok.. General Steel Castings Corp., Eddy- 
stone, Pa. 

Engine-truck wheels; engine-truck 


roller-bearing units ........... American Steel Foundries, Chicago 


Wheels, trailing truck ........-. Edgewater Steel Co., Pittsburgh, Pa. 

Tires; SPriMgS 2... .cccccccccees American Locomotive Co., Railway 
Steel Spring Div., New York 

er eee et oer Hunt-Spiller Manufacturing Corpora- 


tion, Boston, Mass. 


Lateral-motion device ........... American Locomotive Co., New York 


DINE BiiniscadeneGhes K008 * 50.00 General Steel Castings Corp., Eddy- 
stone, Pa. 
Coupler; coupler pocket ......... American Steel Foundries, Chicago 


Radial buffer; driving-box cellars; 


Unit Safety drawbar ......... Franklin Railway Supply Co., Inc., 
New York 
Brake equipment ...........+++- Westinghouse Air Brake Co., Wil- 


merding, Pa. 


DEO, DONO gcc cc ccccccees American Brake Co., St. Louis, Mo. 


A eer U. 5. . o Packing Co., Philadel- 
phia, Pa 
6 ca dcavecsces Alemite Div. Stewart-Warner Corp., 
Chicago 

I ae al 05 ac dald ness ak é6-05 Lukens Steel Co., Coatesville, Pa. 
Firebox sheet; front tube sheet.. Otis Steel Co., Cleveland, Ohio 
ONS rae ee Ulster Iron Works, Dover, | Be F 
SEE: 7 UENO ico ccc coos sive Flannery Bolt Co., Bridgeville, Pa. 
MD cs sews eco 00d oéesce Steel & Tubes, Inc., Cleveland, Ohio 
I Tin EMRE hin Sade tse ccmaeasan National Tube Co., Pittsburgh, Pa. 
pS See rare Economy Arch Co., St. Louis, Mo. 
Superheater and Tangential steam 

Nt En ce nee adawin ad wah mee The Superheater Company, New York 
Throttle eG eA ae bm 4 hlboge afations American Throttle Co., New York 
TMBRIDE 260-20 c ccc c ccc cnc sees Johns-Manville Sales Corp., New York 
PAG COVETING «0.60 0..-occesecees Union Asbestos:& Rubber Co., Chicago 
Pipe fittings ............--e+00 Crane Co., Chicago 
Injectors: 

Right EL eid a kawaeatmes os Ohio Injector Co., Wadsworth, Ohio 

Left hand (exhaust steam) ... The Superheater Company, New York 
Steam gages; safety valves ...... omotive Equipment Division of 


Manning, Maxwell & Moore, Inc., 


Bridgeport, Conn. 
MOP CHUN 6565. bs soc akc veces The Okadee haan eg 
MN cthacie ae 6seeces.tes esos Wilson Engineerin orp. chicege 
NE SD: Sen c'sss.cccecc eens The Beimet analatring Co., Mil- 
waukee 
Ne er onc we Swe. Standard Stoker Co., Inc., New York 
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TUONO 5. ooG xis otis can easecs Franklin Railway Supply Co., Inc., 
New York 
Netting, emokebox 2.4 .0csccccccs The W. S. Tyler Co., Cleveland, Ohio 
Oe DBRS OLE ere oP Waugh Equipment Co., New York 
Slidguide attachment ........... American Locomotive Co., New York 
Cylinder bushings; piston-valve 
bushings; piston bull rings; Du- 
plex sectional cylinder and valve 
packing rings; valve bull rings; : E 
fixed rod bushings ............ Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 
Colintier Qch6 ii. cisco casvureee U. S. Metallic Packing Co., Philadel- 
phia, Pa. 
Water column ........ Suldeiamieee Nathan Manufacturing Co., New York 
OMNES SO ey itn wiles» a.0'e The Okadee Company, Chicago 
Low-water alarm .............0. Barco Manufacturing Co., Chicago 
Back-pressure gage ...........06. Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 
Steam-heat regulator ........ ... Vapor Car Heating Co., Inc., Chicago 
Steam pipe casing (Reid) ....... Lima Locomotive Works, Lima, Ohio 
FRE Bees angnes osmadeamaes Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
; Bridgeport, Conn. 
WE CINE ik eoakoend i deeatels — Railway Equipment Co., Chi- 
Headlights; dynamo ............ Pyle National Co., Chicago 
CO Se ey epee pee ss amined Sander Corp., Roanoke, 
Classification lame: 6.656. cccsece ge Adams & Westlake Co., Elkhart, 
Tene NRE ee oy ia sec ce maar Manufacturing Co., Chicago 
Piston-rod valve-stem packing ... Paxton-Mitchell Co., Omaha, Neb. 
Air-pump lubrication ........... Westinghouse Air Brake Co., Wil- 
merding, Pa. 
Flexible joints; piping between en- 
gine and tender .............. Barco Manufacturing Co., Chicago 
Tender: 
Water-bottom frame .......... General staal Castings Corp., Eddy- 
stone, Pa, 
POM ass sc dxkbedsecades ce ; we ay ag Castings Co., Colum 
us io 
Wheels Rise cescclvocis agent aoe EN, Edgewater Steel Co., Pittsburgh, Pa- 
RD ORIG cn kin coc cc caiess cki Co., Pittsburgh, Pa. 
EES ear Recnctean Steel Foundries, Chicago 
MEINE oda wine Siibic:c'.0's,B@ihie Miner, Inc., Chicago 
IE Said ets cins-09 8.0 wee Everlasting Valve Co., Jersey City, 
URINE 6 spews cared harie ie oe: ailway Equipment Co., Chicago 
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Data from accelerated tests 
on 1114-in. and 2-in. axles 
indicate bending stresses 
which cause development 
and propagation of fatigue 


Locomotive Axle Testing” 


cracks in wheel seats while 
in service 


I view of the importance of fatigue cracks which de- 
velop in the wheel fit of axles in service, the Timken 
Roller Bearing Company initiated over a year ago a 
program, of laboratory fatigue tests on outboard-bearing 
electric-locomotive axles 1114 in. in diameter at the wheel 
seat. The machine used in making these tests is de- 
signed so that two axles may be tested simultaneously 
as cantilever beams at the same or different bending 
stresses, one test axle-and-wheel assembly being lo- 
cated at each end of the machine as shown in Fig. 1. 
Constant vertical spring load is applied at the journal 
end of the axle opposite the end on which the wheel is 
mounted. The entire axle-and-wheel assembly is bolted 
to a rotating flange by means of 34 bolts at the rim of 
the wheel. The journal end of the axle protruding be- 
yond the pressed-on wheel projects into the test-machine 
spindle which is hollow bored; there is no contact be- 
tween the spindle and the axle-and-wheel assembly ex- 
cept at the bolted rim of the wheel. A 100-hp. variable- 
speed motor drives the machine through an eight-strand 
V-belt connected to the central drive shaft located be- 
tween the two rotating flanges to which the axle-and- 
wheel assemblies are bolted. 

The accelerated test made with this machine produces 
axle fatigue fractures which have exceptionally close 
similarity to axle failures developed in service in that 
(a) the location and type of fatigue fractures in the 
wheel seat near the inside hub face in test axles are 
comparable with results in service; (b) initial develop- 
ment of a fatigue crack in test axles is produced at very 
low axle bending stress, but does not have appreciable 
progagation unless occasional high stresses are produced ; 





* Abstracted from the paper “Locomotive Axle Testing,” by T. V. 
Buckwalter, vice-president, O. J. Horger, research engineer, and W. C. 
Sanders, general manager railway division, Timken Roller Bearing Com- 
pany. The paper was published in the May, 1938, issue of the A.S.M.E. 
Transactions and presented at the semi-annual meeting of the American 
Society of Mechanical Engineers at St. Louis, Mo., June 21, 1938. 
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Fig. 1—Timken testing machine 
for locomotive driving azles 


a similar condition is found in service with ordinary 
speed equipment when magnetic examination is made 
of used axles before returning for new wheels; and (c) 
axles stresses at which the incipient fatigue cracks men- 
tioned in (b) propagate to appreciable depth and then 
to complete failure of the test axle compare favorably 
with service experience with high-speed equipment where 
higher occasional stresses would be experienced. 


Various Phases of Axle Failure 


It has been found in the course of the tests made to 
date that, for press-fitted wheel-and-axle assemblies, it 
is not sufficient to determine the usual S-N curve show- 
ing the life, in miles or revolutions, at which the axle 
breaks off at a given stress and the maximum below 
which the axle will not break off. So that the reader 
may better understand the reasons for obtaining more 
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Axle Life in Revolutions or Equivalent Miles 


Fig. 2—Division of axle-and-wheel press-fit. problem into three regions 
of stress-life combinations 
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than the usual number of data in these tests, a brief ex- 
planation will be given of the logic followed in the pur- 
suit of this problem. 

Line 1 in Fig. 2 represents the usual S-N curve for 
an axle without a press fit and indicates that the plain 
axle, will not break off for conditions of stress and life 
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Fig. 3—Details of axle-and-wheel assembly tested in the 
fatigue machine 


below. this curve. The flat portion of this curve cor- 
responds to a stress below which the axle will not 
break off ; apparently, this is also the limiting stress be- 
low which the axle will not crack. In other words, when 
a crack begins in a plain specimen, it will eventually 
propagate to complete failure or breaking off of the 
axle if the stress is not reduced. 

For a press-fitted wheel-and-axle assembly such .as 
that shown in Fig. 3, conditions are different than for 
a plain specimen and it is necessary to determine, from 
tests, (a) the stress and life conditions at which the 
first fatigue crack develops, (b) the rate of propagation 
of fatigue cracks to the point where the axle breaks off, 
and (c) the conditions under which there occurs the 
phenomenon of formation of fatigue cracks which pro- 
gress only to a certain depth and stop propagating. The 
interpretation of the foregoing is shown graphically in 
Fig. 2 where the S-N curves for press-fitted axles di- 
vide the axle life into three regions, A, B and C, sepa- 
rated from each other by lines 2 and 3. Line 2 repre- 
sents the fatigue strength of the axle with a press-fitted 
wheel and indicates that the axle will break off before 
reaching stress and life combinations above the line which 
is region A. Line 3 also applies to press-fitted assem- 
blies and predicts that the fatigue crack will be initiated 
for stress and life conditions just above line 3 but will 
not propagate to a point where the axle breaks off unless 
the stress is increased above line 2.* 

Summarizing, we therefore have three phases into 
which the axle press-fit problem may be divided: Region 
A—Axle breaks off in wheel fit. Region B—Axle de- 
velops fatigue cracks in wheel fit which will not propagate 
to cause breaking off of the axle unless the stress is 
increased above line 2. Region C—No fatigue cracks 
develop. 

In order to obtain this complete information in Fig. 
2 it becomes necessary to test several axle assemblies 
at the same stress for various life conditions. This 
procedure requires a great number of tests. The cost 
and time required to make these tests on full-size axles 
are limited; thus, miniature-axle tests give a means of 
minimizing the number of large-axle tests. 


*H. F. Moore in his article “A Study of Fatigue Cracks in Car 
Axles,’”’ Bulletin No. 165, University of Illinois Experiment Station, 
une 14, 1927, found that incipient fatigue cracks which had ‘already 
een developed in plain rotating-beam specimens cut from axles did not 
propesate at bending stresses of about 50 per cent of the endurance 
imit of the virgin material. These results may help .to, explain the 
phenomenon of initiation of fatigue cracks which do not propagate in 
the hub fit. of press-fitted axles because. the stresses represented below 
line. 2 shown in Fig. 3, are. less than 50 per. cent of the: endurance limit 
of the plain specimen. 
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The various phases of axle failure exhibited in Fig. 2 
were developed experimentally from the results of tests 
on 2-in. axles to be described later. It is also believed 
that these curves have practical significance due to the 
fact that service experience with ordinary-speed equip- 
ment indicates incipient cracks have developed in axle 
wheel seats, suggesting operating conditions in the lower 
portion of region B where a large number of stress re- 
versals of low magnitude are produced. It is only on 
higher-speed equipment that these cracks show propa- 
gation as a result of occasional high stresses, thereby 
simulating the upper portion of region B, and crossing 
into region A where the axle actually breaks off. 

This division of axle failures has been recognized 
for some time by the authors but never published due to 
Jack of sufficient number of tests to establish this method 
of analysis as will be done in this paper. Lines 1 and 
2 of Fig. 2 involve no new thoughts on this problem 
over previous tests reported in the literature, but line 
3 presents new conditions which are believed to have 
considerable practical importance for the cases where 
wheel flange thrust is present. If no flange thrust were 
present, then the sloped portion of line 3 would re- 
main substantially as shown, but the lower flat portion 
would coincide with the similar portion of line 2. (The 
authors, however, do not wish to imply that lines 2 and 
3 for this case would coincide with line 2 for the type 
of test assembly shown in Fig. 3.) This belief is borne 
out by the fact that, in tests where the pressed-on hub 
was not restrained in any way except by its press fit 
on the axle, no fatigue cracks could be detected in axles 
which had been tested through a long life without break- 
ing off. Thus, it would appear that, for an axle with 
a press-fitted hub, the stress below which the axle will 
not crack is the same as the stress below which the axle 
will not break off—just as in the case of a plain speci- 
men. with no press fit—provided there is no bending 
moment taken through the hub, i.e., no thrust forces 
acting on the hub. Flange thrust develops crushing and 
shearing stresses in the wheel fit which apparently are re- 
sponsible for the formation of cracks which do not propa- 
gate in the lower region B. Since it is the practice of rail- 
roads to discard a cracked axle when detected during 
an inspection, the practical effect of flange thrust is to 
lower the endurance limit from line 2 to line 3, shown 
in Fig. 2. 

All the bending moment in the laboratory test axle is 
taken through the wheel fit, giving a condition somewhat 
more severe than those occurring in railway service. 
For this reason, the actual location of line 3 determined 
in these tests may be a little lower than service condi- 
tions would give. 


Description of 1114-In. Axles Tested 


Fig. 3 is a line drawing of the axle-and-wheel assem- 
bly tested, which has dimensions identical with those of 
axles used in service. This is also true of the wheel, 
except the length of the spokes has been shortened ; 
however, the sections of the hub, rim, spokes and shrunk- 
on tire are the same as used in service. 

All the axles used for the tests were obtained from 
the same heat, and all axle forgings were given a normal- 
izing and tempering treatment to produce the actual 
measured physical properties given in Table I, which also 
includes the chemical analysis. A 2-in. diameter hole 
was drilled through the center of all the axles. All axles 
assemblies, as shown in Fig. 3, were furnished by the 
Pennsylvania completely machined, assembled and ready 
for test. 

The cast-wheel centers used were of A. A. R. grade 
C steel and were pressed on the axle in accordance with 
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standard railroad practice. The mounting tonnages and 
diameter fits are given in Table II. A steel tire of 334- 
in. by 6-in. section was shrunk over each cast-steel wheel 
center after the center had been mounted on the axle 





Table I—Chemical Analysis and Physical 
Properties of Axles Tested 


11¥%- and 2-in. 2-in. axles 


axles of low- of S.A.E 


Chemical analysis: carbon nickel 1045 steel 
NE MINE So ocerass oeupedtontawaeu 0.24 0.450-0.490 
SRR OD WOBINE 6 iso's 45s hro-0-s nition cinta 3.10 0.040-0.060 
Sulphur, I Sogo fae Sc pk wim ohaudes 0.02 0.031-0.037 
PORNO EONME, DET ICRRE 6.68 oss scdes.s.c% 0.03 0.013-0.017 
Manganese: PET CONE -..0.600c cecasccccs sor 0.670-0.770 

Physical analysis: 

Yietd Oniet, Th, Per OG. Ws. wsiicciseccas 60,950-69,000 47,800 
Ultimate strength, lb. per sq. in. ..... 91,000-94,900 88,800 
Elongation in 2 in., per cent ......... 25.0-30.0 32 
Reduction of area, per cent ......... 67.5-70.6 48.5 
ee a ar ee ee 192 177 
Fatigue strength, %4-in. diameter rotat- 
ing beam, 1b. Per OG. Ms *. 6.cecesce 55,300 34,400 
(2 in. diam.) 





as a means of nearly simulating the service assembly. 
The tire fit was %q4 in. per ft. of wheel-center diameter. 

Two uncompleted series of tests are reported in this 
paper, one series being on rolled axles while the other 
is on unrolled axles. The wheel-fit portions of the un- 
rolled axles were given a smooth turned finish. The 
so-called rolled axles were surface-rolled (burnished) 
over the entire wheel fit portion before the wheel center 
was mounted on the axle, for the purpose of investigat- 
ing what increase in strength would result. In the 
rolling process the axle was rotated on lathe centers 
at 25 to 50 r. p. m. while the rollers were fed along the 
axle by the lathe carriage at the equivalent rate of about 
28 threads per inch. The rolling device consists of three 
rollers spaced 120 deg. apart and the pressure used was 
25,000 Ib. per roller. Roller dimensions were 10 in. 
diameter by 1%4 in. contour radius. 
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Fig. 4—Fatigue data showing how a 111-in. axle is weakened 
by the press-fitted wheel 
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The rolled axles were given a ground finish previous 
to rolling. The reduction in diameter due to rolling 
was 0.001 to 0.002 in. Axles other than those. tested 
have been rolled using a smooth turned surface, and in 
such cases the reduction is 0.003 to 0.005 in. Since prac- 
tically all this reduction takes place locally on :the surface, 
the character of the machined surface controls the change 
in diameter due to rolling. 


Description of Two-Inch Axles Tested 


Scale-size model tests were made of the full-size nickel- 
steel axle-and-wheel assemblies. These axles were ma- 
chined from the outer layers of the full-size axles. A 
cast-steel wheel center, A. A. R. grade C, having no 
spokes or tire was pressed on the axle which had a 2- 
in. diameter raised wheel seat. The fundamental design 
of these machines, as well as the principle and technique 
of testing is the same as for the large machine shown 
in Fig. 1. 

Carbon-steel axles of 2 in. diameter were also tested 
in the same manner as the 2-in. diameter nickel-steel 





Table II—Summary of Axle Fatigue-Test Data 








Max. 
Axle Life to failure depth 
Wheel Wheel i bending r A — of 
fit on mounting stress, lb. Number of Equiv. crack, 
Axle No. axle,in. tonnage persq.in. revolutions milest in. 
Unrotitep NIcKEeL STEEL 
9545* 0.017 162 19,000 5,727,000 20,500 49/16 
9540* 0.016 152 14,000 19,850,000 70,600 18/39 
9549* 0.016 135 12,000 28,680,000 102,200 23/64 
9550* 0.016 170 10,500 83,730,000 298, "000 1/16 
Rotten NicKet STEEL 
9555* 0.0135 178 19,000 143,470,000 510,500 The 
9553* 0.013 174 10,500 140,500,000 500,000 1/4 
9554+ 0.012 192 19,000 48,500,000 172,800 
9542+ 0.013 205 10,500 48,500,000 172,800 
* Failed. 
t Still being, tested. 
Obtained by converting number of revolutions into locomotive miles 


on the basis of 72-in. diameter drivers. This conversion given for con- 
venience only and does not mean that miles and revolutions given are 


necessarily equal. 





axles. These tests on carbon-steel axles have been under 
way for several years and were originated before those 
on nickel steel. For this reason the design of the carbon- 
steel axle is not the same as the one made of nickel steel. 

S. A. E. 1045 steel was used for these axles, cut from 
hot-rolled 2%4-in. round bar stock normalized and tem- 
pered to give the actual physical properties and chemical 
composition listed in Table I. 


Results and Discussion of Tests 
on 11%-In. Axles 


Table II gives a summary of the fatigue-test. data for 
eight full-size axles. The usual S-N data showing axle 
life is shown in Fig. 4. Some illustrations of axle fail- 
ures, all of which occurred within the axle wheel fit, 
are shown in Figs. 5 to 10, inclusive. Some explanation 
may be necessary as to the manner in which specimens 
shown in Fig. 6 were obtained. A transverse slice was 
first sawed from the axle wheel seat containing the 
fatigue crack. This slice was then sawed into six pie- 
shaped segments, after which each segment was further 
sawed into the plane of the fatigue crack and the final 
separation developed by wedging apart the two portions 
of each segment through the saw cut. Therefore, Fig. 6 
shows the saw-cut marks in the center of the axle, the 
area broken by wedging, and the fatigue crack developed 
in test which may be identified at the outer circumference 
of the axle. 

None of the full-size axles were run until the axle 
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AUGIE CRACK VATHIN WHEEL FIT 
5/6" 378 FROM |ROIDE HUB FACE 





Fig. 5—Fatigue crack in the wheel seat of unrolled axle No. 9545 


Test axle No. 9545 of 3.1 per cent nickel and 0.24 per cent carbon steel, 

normalized and tempered. The bending stress at the inside hub face was 

19,000 lb. per sq. in. The axle was tested to 5,727,000 revolutions to 
failure, which is equivalent to 20,500 miles on 72-in. wheels. 


FATIGUE CRACK FROM 
SURFACE TO 3/16" 
OF BORE 


STATIC FAILURE FATIGUE CRACK 


FATIGUE CRACKS 
MAX. DEPTH 13432" 


The fact that unrolled axle No. 9550 shows fatigue 
cracks at such low bending stresses as 10,500 Ib. per sq. 
in., indicates that line 3 of Fig. 2 will be below this value. 
Failure at this low stress indicates that the press fit of 
the wheel gives less than one-fifth of the fatigue strength 
available in the axle without a press fit. This statement 
is based upon the data in the S-N curves of 4, where the 
fatigue strength of plain specimens, 4 in. diameter with- 
out a press fit and cut from the outer layers of one of 
the large axles, was found to be about 55,000 Ib. per sq. 
in.* It is expected that the fatigue strength for plain 
specimens of a large diameter, when they are tested later 
in the program, will be less than that found on the %4- 
in. diameter specimens. 

A comparison between the test results of rolled and 
unrolled axles for the same bending stress is shown in 
Table III. While both kinds of axles developed fatigue 
cracks, the depth and propagation of the cracks in the 
rolled axle is much slower than in the unrolled axle. 
At the high bending stress of 19,000 Ib. per sq. in., the 







Fig. 6—Depths of fatigue cracks in the wheel seat of unrolled axles Nos, 9545 and 9540 


Left: Depth of fatigue cracks in axle No. 9545 shown in Fig. 3; compare the depth of this crack with that bier a in the rolled axles tested at the 


same stress, but with twenty-five times the life, as shown in Figs. 7, 8 


and 9—Right: Cracks developed in the w 


eel seat of unrolled axle No. 9540 


near the inside hub face; this axle like all the others was of 3.1 per cent nickel and 0.24 per cent carbon steel, normalized and tempered. The 
bending stress at the inside hub face was 14,000 Ib. per sq. in., 4 was tested to 19,850,000 revolutions to failure, which is equivalent to 70,000 
miles on 72-in. wheels. 


broke off in the test machine, although unrolled axle No. 
9545, shown in Figs. 5 and 6 (left), was very close to 
this condition. The fatigue crack extended from the cir- 
cumference practically into the hole through the center 
of the axle. 

Insufficient tests are shown in Table II to determine 
the complete set of axle-failure curves outlined in Fig. 2, 
but the individual axle tests are plotted in Fig. 4. The 
test of unrolled axle No. 9540, at a bending stress of 
14,000 Ib. per sq. in., may indicate from the 1349-in. deep 
fatigue crack in Fig. 6 (right), that the axle would 
break off at about this stress. This is to say that line 
2 of Fig. 2 will fail at about 14,000 Ib. per sq. in., but 
“ inference must be substantiated by tests to be made 
ater. 
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Table I1I—Comparison of Rolled and Unrolled Axles 





Axle life ye oP 
ae eh epth of 
Axle bending stress of No. of Equiv. crack, 
19,000 Ib. per sq. in:: Revolutions miles in. 

Qa EOIN ico 0c woe 0 ce dasecase 5,737,000 20,500 4°/16 
Sen obi he die. h ke 9k dita Oe 143,470,000 510,500 7/16 
3—Ratio of values in line 2. to 

Se a eer aan 25 25 I 
Axle bending stress of 
10,500 Ib. per sq. in.: 

“QAI Sc cides cuccseescese 83,700,000 298,000 1/y 
SE 6 bisioie os 6 bn.0 gs ewe e T'S 140,500,000 500,000 1/4 
6—Ratio of values in line 5 to 

eS eS eee Te 1.7 1.7 % 








* The actual fatigue tests on these %4-in. plain specimens were made in 
the conventional R. R. Moore rotating-beam machine by the Internaticnal 
Nickel Company from machined specimens furnished by the authors. 
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' SERIES OF DISCONNECTED CRACKS 


CONTINUOUS CRACKS 





Fig. 7—Fatigue cracks developed in the wheel seat of rolled axle No. 9555 


Test axle No. 9555 of 3.1 per cent nickel and 0.24 per cent carbon steel, 

normalized and tempered. The bending stress at the inside hub face was 

19,000 lb. per sq. in. The axle was tested to 143,470,000 revolutions to 

failure, which is equivalent to 510,000 miles on 72-in. wheels. The fit 

of the axle was completely lost except for 2 in. near the center of the 

wheel seat, but the dismounting pressure was 600 tons with the rim of 
the wheel heated. 


crack in the rolled axle is only one-tenth as deep after 
about 25 times the life of the unrolled axle. At 10,500 
lb. per sq. in., the rolled axle had a crack about one- 
quarter as deep after about 1.75 times the life of the 
unrolled axle. 

The previously mentioned tests on rolled axles are now 
in the process of being checked by axles running in the 
machines at the present time as indicated in Table II. 
While these check tests are not completed, they are suf- 
ficiently advanced to justify the feeling of similar improve- 
ment over unrolled axles. 

The test of the rolled axle at 19,000 Ib. per sq. in. 
represents a very severe test and one which will not be 
equalled under any service conditions, inasmuch as the 
wheel entirely lost its fit on the axle except for about 2 
in. near the center of the fit. This loss of fit is due to 
a mechanical action of rubbing corrosion caused by the 
minute sliding or molecular attrition of the axle in the 
wheel fit occurring during each revolution. The mu- 
tilated surface of the axle wheel fit is apparent from Figs. 
/ and 8 and even though only about a 2-in. length of 
fit remained, 600 tons presure was not sufficient to press 
the wheel off the axle at the end of the test. It was 
I 
tit 


1 


iecessary to heat the rim of the wheel and at the same 
ime press on the axle to dismount the wheel at 600 tons. 
Fig. 8 shows segments about 1% in. thick cut from 
tt e surface layers of the entire length of wheel seat of 
the axle shown in Fig. 7. These segments have been 
bent to oyen through the fatigue cracks. The depth of 
the fatigue cracks is indicated in Fig. 9. The develop- 
ment of the series of fatigue cracks, shown in Figs. 8 
and 9, instead of the usual single circumferential crack 
may be explained by the shortening of the wheel fit 
during the progress of the test. —- 
_ The fact that the rolled axle also showed a crack at 
the low stress of 10,500 Ib. per sq. in. checks with tests 
on 2-in. minature axles to be discussed later. It was 
‘ound that the incipient fatigue cracks in rolled axles 
developed at a stress which is about the same as, or 
slightly higher than, the stress at which they occur in 
unrolled axles, but these cracks propagate at a much 
slower rate in the rolled axles. 
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Additional tests are scheduled for rolled axles at much 
higher stress than used previously to simulate the effect 
of a large number of occasional stresses of high value 
in service. 

The practical value of the rolled axle is that consider- 
ably increased strength is obtained over the unrolled 
axle and the liability of the axle breaking off in road 
service is reduced. As more test data are accumulated 
on full-size rolled axles, and if improved strength will be 
reflected comparable to that for 2-in. axles which were 
also tested, it is believed that the present typical mile- 
age limit of 250,000 to 300,000 miles, at which driving 
axles are scrapped, may be increased to as much as pos- 
sibly 500,000 to 1,000,000 miles, especially when rolling 


is combined with a higher raised wheel seat and possibly 





Fig. 8—Segments from the wheel seat of axle 9555 shown in Fig. 5, 
bent slightly to open the cracks 


The fatigue cracks run circumferentially in the axle shown in Fig. 7. 
The actual depths of the cracks are shown in Fig. 9. 





Fig. 9—Maximum depth of cracks in axle 9555 shown in Figs. 5 and 6 


Maximum depth of cracks was '/:s in. Note how the crack propagates 
at an angle of about 45 deg. with the surface. Compare these cracks 
with those in unrolled axle No. 9545 shown in Fig. 6 
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relief grooves in the hub of the wheel. The results of 
unpublished tests on unrolled axles, designed with a 
higher raised wheel seat than is reported in these tests, 
indicate that considerable improvement may be expected 
from this feature alone. 

These tests on full-size locomotive driving axles are 
being continued and further progress reports will follow 
at a later date. It should also be mentioned that two 
additional axle-testing machines of the type shown in 
Fig. 1 are also in operation in the laboratory of the 
Timken Roller Bearing Company since December, 1937, 
on tests of 5%4-in. by 10-in. passenger-car axles. This 
latter program is under the direction of the Association 
of American Railroads. 


Results and Discussion of Tests On 2-In. 
Miniature Axles 


The 2-in. axles machined from the outer layers of the 





Fig. 10—Fatigue cracks in rolled axle No. 9553 


Test axle No. 9553 of 3.1 per cent nickel and 0.24 per cent carbon steel 
normalized and tempered. 
10,500 Ib. per sq. in. 

failure, which is equivalent to 500,000 miles on 72-in. wheels. 


@ Axle broke off O Axlecracked. QD Axle did not crack. Q Axle 
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The bending stress at the inside hub face was 
The axle was tested to 140,500,000 revolutions to 





20 304050 100 
Number of Stress Reversals in Millions 


large axles were tested and the results are plotted in 
the S-N curves of Fig. 11. The fatigue strength for 
breaking off of the axle is indicated by line 2 as being 
17,500 lb. per sq. in., and that for no development of 
cracks as 10,000 lb. per sq. in. in line 3. The practical 
meaning of these two curves applied to 2-in. axles is, as 
mentioned before, that 10,000 Ib. per sq. in. is a safe value 
to use for design purposes so that no cracks will de- 
velop under conditions of high occasional flange thrust. 
If stresses higher than 10,000 Ib. per sq. in. are pro- 
duced, the fatigue cracks will not progress to the point of 
the axle breaking off unless occasional bending stresses 
above 17,500 lb. per sq. in. are developed. Sufficient 
tests have not been made to date to complete the sloped 
portion of line, 3 showing when the crack is first initiated 
under service conditions of high occasional stresses. 

The wheel fit on the unrolled axle of these tests on 
2-in. axles varied between 0.0025 and 0.0030 in. Only 
the data on unrolled axles are shown in Fig. 11, al- 
though sufficient tests have been made on rolled axles to 
give preliminary indications. ‘With rolled axles, line 
2 in Fig. 11 will be at least twice as high i.e., 35,000 Ib. 
per. sq. in. instead of 17,500 Ib. per sq. in., and line 3 will 
be about 10,000 Ib. per sq. in. as before. The practical 
interpretation of this difference between rolled and un- 
rolled axles is that the rolled axle has much greater re- 
sistance to crack propagation and will withstand much 
higher occasional stresses in service without danger of the 
axle breaking off. 

A tentative comparison as given in Table IV may be 
made between the fatigue-strength values in Figs. 4 and 
11 obtained for the 11%4-in. and 2-in. diameter unrolled 
axles, to show the influence of “size effect.” This ten- 
tative comparison creates the opinion that the designer 
must use lower allowable stresses when dealing with the 
large sections used in these tests. 

The foregoing discussion applies to the use of low- 
carbon nickel steel, and, since plain-carbon steels are 
ordinarily used in railroad service, a brief reference will 
be made to the results of tests on 2-in. axles of this 
steel. 

Figs. 12 and 13 show S-N curves for 2-in. unrolled 
and rolled axles, respectively. The same general com- 


Wintestor 
not examined. 


Equivalent Miles on 72" Wheels - Thousands 
20 30 4050 100 


150200 300 500 1000 
1 jl | 


| 


Fig. 11 — S-N curves of 2-in. 

diameter scale-size Pennsylvania 

P-5-a driver axles — surface not 
rolled 


| 
7 
| 
| | 
200 300 500 


Railway Mechanical Engineer 
OCTOBER, 1938 








Saddle itd) warship ibs ate eRE 


aeeaed 

















& 


STP’ 


2m pan 


4. em ANNETTE” 








Crictilatead Avio Rondina Stress. 1000 Lb. ver sa.in. 


ing 


cal 

as 
lue 
de- 
ist. 


- of 
ses 
ent 
Ded 
ted 


on 
nly 


; to 
line 

lb. 
will 
ical 
un- 


uch 
the 


- be 
and 
lled 
fen- 
mer 
the 


Ow- 

are 
will 
this 


led 


‘om- 


2-in. 
vania 
> not 


gineer 


1938 





vii eNOS AA tos 


See ARR WS) - +. 


bint i 


ss a 












| z 4 6 810 20 30 4050 


> 


Bes | 


a a a) i) re) Gl b 
re) ro) ow ro) oO ro) oO Oo 


Calculated Axle Bending Stress, 1000 Lb. per Sq. in. 
oO 


| 2 3 4 5678910 
Number of Stress Reversalsin Millions 


ments given for the previously mentioned tests on 2-in. 
axles, using nickel steel, apply also to these curves. In 
making a comparison between the tests of carbon-steel 
and nickel-steel axles, however, it should be mentioned 





Table [V—Influence of Axle Size on Fatigue Strength 


Axle diameter, in, .........ssseeeseeeees 11% 2 
Axle broken off, line 2 (Fig. 2), allowable 

bending stress, lb. per sq. in. ....... Possibly 14,000 17,500 
No development of fatigue cracks, line 3 

(Fig. 2), allowable bending stress, lb. 

DOP’ DAs Gey scores cicndnkeeseeen sada Less than 10,500 10,000 





that the raised seat used on the nickel-steel axles repre- 
sents an improvement in design over the carbon-steel 
axle without the raised seat. With this in mind, we find 
that the breaking-off value for the carbon-steel axle is 
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Fig. 12—S-N curves of unrolled 
2-in. diameter scale-size axles of 
S.A.E. 1045 carbon steel 
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14,000 lb. per sq. in. as against 17,500 lb. per sq. in. 
on the nickel-steel axle; also, the development of the 
crack in carbon-steel axles is initiated at about 6,000 
Ib. per sq. in. as against 10,000 Ib. ‘per sq. in. on the 
nickel-steel axles. 

The quantitative influence of the raised seat is not 
known, but some material improvement may be expected 
by its use to account for a part of the differences which 
have been previously mentioned. 

Reference should be made to Fig. 13 indicating that 
rolling increased the breaking off fatigue strength of the 
unrolled axle from 14,000 lb. per sq. in. as shown in 
Fig. 12, to 35,000 Ib. per sq. in., or 2.5 times. Little 
improvement is shown for the stress at which incipient 
fatigue cracks take place as this value is 7,500 lb. per 
sq. in. for the 2-in. diameter rolled carbon-steel axle 
and 6,000 Ib. per sq. in. for the unrolled axles. 
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P pceesnse 


The New York Central 


Lightweight 


cars are finished in gray relieved by aluminum striping—The window panel is in a darker tone of gray, outlined with 
stripes of blue 


paces 





Pullman Sleeping Cars 





The observation room in one of the Pennsylvania 
observation-lounge cars 


New Pullman equipment was placed in service in the 
Twentieth Century Limited of the New York Central and 
in the “Blue Ribbon” fleet of four trains* on the Penn- 
sylvania in June, in the construction of which a reduc- 
tion of weight of about one-third has been effected as 
compared with the long-established conventional type 


* The trains are the Broadway Limited (cars for two complete trains) 
and the General (New York to Chicago), the Liberty Limited (Washing- 
ton, D. C., to Chicago) and the Spirit of St. Louis (New York to St. 
Louis, Mo.), partially equipped. 
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Alloy-steel cars of welded con- 
struction, 52 of which were re- 
cently assigned to the New York 
Central and 52 to the Pennsy!l- 
vania, effect a weight reduction 
of one-third from the previous 
standard construction 


of riveted construction employing carbon steel. The 
material of construction is largely Cor-Ten steel and 
welding has been employed in the fabrication of the 
car structures to the fullest extent practicable. The cars 
present smooth exterior surfaces with flush windows, and 
the roofs are oval in section, without the long familiar 
clerestory, the function of which has been eliminated by 
the forced ventilation of air conditioning. 

To each of the two railroads were assigned 52 of the 
new cars. In general construction the cars for both 
railroads are alike, the differences being largely in cer- 
tain types of mechanical equipment. The new cars con- 
tain an unusual variety of private-room accommodations, 
from the master-bedroom type, which includes a private 
shower bath, to the roomette, which provides the privacy 
of a room in little more space than is occupied by the 
usual open section. The master bedroom, which has two 
extra-length folding beds, presents the aspect of a spa- 
cious living room, furnished with four chairs, during the 
day, and has a fully enclosed, completely equipped shower 
bath room. These rooms are included only in the ob- 
servation cars and, where they adjoin a double bed- 
room, can be thrown en suite with the latter by folding 
back the partition. The other accommodations are the 
drawing-room, which has been completely rearranged to 
give the aspect of a comfortable living room during the 
day, with a luxurious sofa and an upper berth above 
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across one end and a third folding bed; a double bed- 
room, with transverse sofa bed and upper berth; the 
compartment, with transverse sofa below and a longitud- 
inal upper berth; the upper and lower duplex single 
rooms with transverse sofa-beds, and the roomette which 
has a row of completely enclosed single rooms on each 
side of the aisle, in each of which there is a longitudinal 
folding bed, a spacious wardrobe, ample luggage storage, 
and complete toilet facilities. The seat cushions and mat- 
tresses are rubber. 

Aside from the cars devoted to sleeping accommoda- 
tions each railroad received barber-shop-bar-lounge and 
buffet-observation cars of distinctive arrangement for the 
development of which the roads’ own artists were re- 
sponsible. The New York Central received four dormi- 
tory, barber-shop, bar-lounge cars and four combination 
drawing-room and buffet-observation cars. In each of 
the former are bunk accommodations in the crew dormi- 
tory for 18 persons, a barber shop, a serving bar and 
a lounge of unusual arrangement. In the latter are a 
bedroom and master bedroom in addition to the buffet, a 
general lounge room and an observation room. The 
Pennsylvania received two bar-lounge cars, each in- 
cluding two bedrooms, a barber shop, and a secretary’s 
room, for use on the Broadway Limited and nine bar- 
lounge cars, each including one drawing room and three 


wae 








bedrooms, for use on other trains. The four buffet- 
observation cars for the Pennsylvania each includes two 
master bedrooms and one bedroom. 


The Body Structure 


The cars are made of welded high-tensile, low-alloy 
steel and weigh from less than 115,000 Ib. to over 127,000 
lb., depending upon the interior arrangement. The light- 
est units are the bar-lounge and buffet-observation cars, 
and the heaviest, the roomette cars. The weights of the 
car bodies, exclusive of water and lading, range from 
about 76,000 Ib. to over 89,000 Ib. The weights per car 
of the trucks range from about 37,500 Ib. to slightly over 
38,000 lb. The total car weights, exclusive of water and 
lading, are shown in the table. Alloy steel is utilized 
throughout for structural parts of the cars and trucks, 
and aluminum alloys are employed in the construction of 
the car floors and for the interior trim. Partitions and 
doors are of aluminum-covered plywood and approxi- 
mately 500 Ib. per car is saved by the use of copper train 
lines with sweated fittings. 

A high degree of riding comfort has been achieved 
mainly by the use of special spring suspension and roller 
bearings in trucks. Tight-lock couplers and _ rubber- 
cushion draft gears have been employed to eliminate 
uncontrolled slack between the cars and to minimize 





The exteriors of the Pennsylvania cars are in Tuscan red with gold striping and lettering—The window panel is in a darker tone 






























The lounge in the dormitory- 
lounge car at the head end of 
the Twentieth Century Limited 
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The Twentieth Century observation-lounge car with master bedroom and bedroom arranged en suite 
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Pennsylvania buffet-observation-lounge car with two master bedrooms and one bedroom 


3 Bunks 3 Bunks 


G Crews Dormitory 


Sleeps 18 


3 Bunks 3 Bunks 3 Bunks 
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The dormitory-lounge car for the Twentieth Century Limited 
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Nine lounge cars of this type are assigned to the Pennsylvania 
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The spacious interior of the new drawing room in the daytime 


shocks. Metal-to-metal contact between the moving 
parts at the ends of the cars has been avoided and train 
noises largely originating at the wheel and rail contact 
are transmitted in reduced degree to the car interiors. 
The high-tensile alloy-steel body structures are welded 
together in jigs as far as practicable, employing a mini- 
mum of rivets. The exteriors of the car bodies are 
smooth, both on sides and roof. The sides have in- 
wardly curved skirts, the bottoms of which extend down 
to within 22 in. of the rail. The side sills are Z-bar 
section, extending in one piece from the platform end 





Weights of the New Pullman Cars Assigned to the 
New York Central and the Pennsylvania 
“THe CENTURY” 


No Weight, 
cars Type of accommodations Ib.* 


— 


1( 7 Sees: (8 WAN Foie oo ash ea Sees asa edn 125,955 
14 2 drawing rooms; 4 compartments; 4 bedrooms ...... 119,021 
8 ES ND: 55.5 5 0h Sk chain era's U4 SAO THAR RS 6 owerreds 121,725 

12 Dos: “BD SINS gon os ba eoidd e So ie oo 0h soos 123,492 
4 Dormitory; barber shop; bar lounge ............... 114,775 

4 1 drawing room; 1 bedroom; buffet-observation ....... 114,350 

THE PENNSYLVANIA “BLUE RIBBON” FLEET 

13 8S SE 5k oon caus syne an sae wyibaeiamicsioba dias a:a.08 127,453 
6 2 drawing rooms; 4 compartments; 4 bedrooms ...... 119,851 

4 3D ID Paisa.4.50) DA Sage cee ona Mi alee ha eee hae aan 123,425 
2 Secretary room; barber shop; 2 bedroomsy bar-lounge 118,500 

+ 2 drawing rooms; 1 bedroom; buffet-observation ...... 116,150 

5 bedrooms; 12 duplex single Naina Sak ee ties «coos. >, panies 

3 bedrooms; 2 GEREN TOURS DOFTOUNBE 5. ooicc ccccitc -hewate 


drawing rooms; 1 compartment; 
observation 
bedrooms; 10 roomettes 


1 bedroom; buffet- 


wm 


* Without water or lading. 





sill to the dummy end sill. Side sills are reinforced to 
carry the full weight of the car on supports placed be- 
tween end sills and the bolsters after the car is jacked up. 
"he underframe is designed to resist horizontal com- 
pression forces of 400,000 Ib. at the center line of buff 
with a factor of safety of at least two. Corrugated 
aluminum floor sheets are carried on metal floor string- 
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ers with cork filler in the channels and a cork-board floor. 
The interior side finish and ceiling are %4g-in. tempered 
Presdwood. Partitions and doors are %-in. Plymetl, 
double faced with aluminum. End doors are 1-in. Ply- 
metl faced with the same material. The cars are insu- 
lated with Stonefelt and Fiberglass. The dehydrated 
double windows are set flush with the car sides in 
aluminum frames. All of the windows in the cars as- 
signed to the New York Central are sealed. On the cars 
assigned to the Pennsylvania most of the windows are 
sealed, but a few of the inside windows are hinged. 

Complete enclosures at each end of the car consist 
of an inner and outer diaphragm and wide face plate, 
having a central portion to engage with the face plates 
of conventional cars, and two hinged side wing portions. 
The outer cover is of rubber and the inner diaphragm of 
canvas. Pullman anti-rattling supports, bracing attach- 
ments and facing are installed. 

National tight-lock couplers have machined ball-joint 
ends 9 in. in diameter. They are of high-tensile steel, 
thoroughly annealed. Each group of the Waugh bal- 
anced twin-group draft gear consists of six No. 738 
Spencer-Moulton rubber mats with separators. 


The Four-Wheel Trucks 


The four-wheel trucks are of the triple-bolster type, 
without equalizers. The truck frame is supported di- 
rectly from the wing-type journal boxes through double 
coil springs. These springs have a compression of long 
amplitude in the interests of easy riding. Each transom 
has a double-wall member, within which is a narrow 
bolster, supported at either end on a pair of coil springs 
of short travel and relatively high frequency. Each of 
the coil springs is supported from the transom in a U- 
hanger. Each bolster, in turn, forms the support for 
the upper ends of two swing links, one on either side of 





A daytime glimpse of a roomette 
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Looking at the end of 

the four-wheel truck 

showing the air-condi- 

tioning drive, the upper 

ends of the bolster sus- 

pension links and brake 
details 


the truck. These links, in turn, support seats on which 
the main elliptic springs and bolster are carried. The 
dissimilarity in the frequency of the three springs tends 
to dampen out harmonic action, and the triple-bolster 
suspension provides a compound lateral swinging move- 
ment of the main bolster and the car body. 

The alloy-steel truck castings were furnished by the 
General Steel Castings Corporation. The wheels and 
axles, which were furnished by the Carnegie-Illinois 
Steel Corporation and the Standard Steel Works Com- 
pany, are fitted with roller bearings in journal boxes of 
5¥%-in. by 10-in. nominal size. The steel wing ‘boxes 
are designed for coil springs 7% in. in diameter and are 
spaced with 36 in. between spring centers. Timken 
roller bearings are installed in the trucks of the cars as- 
signed to the Pennsylvania, and on 22 of the New York 
Central cars. The remaining 30 cars assigned to the 
latter read are fitted with SKF roller bearings. The 
trucks have Miner roller-type side bearings. 

The truck brakes are the Unit cylinder clasp type, 
with two 12-in. by 10-in. aluminum cylinders and auto- 
matic slack adjusters on each truck. The UC brake 
system installed on the cars gives a 90-per cent service 
and a 150-per cent emergency braking ratio. Provision 
is made for the future application of the high-speed fea- 
tures of the H. S. C. schedule. The air-brake equipment 
on the cars assigned to the Pennsylvania was furnished 
by the Westinghouse Air Brake Company, and on those 
assigned to the New York Central, by the New York 
Air Brake Company. 


Heating, Air Conditioning and Lighting 


The heating system in all of the cars is the Vapor 
Car Heating Company’s system, with individual thermo- 





376 


The Pullman four-wheel 
triple-bolster truck 





static control of floor heat in each room, except in the 
roomettes where the heat is manually controlled. The 
radiator pipes are copper tubing with fin-type radiation. 
Air conditioning is provided by the Pullman direct me- 
chanical system. On the New York Central the instal- 
lation does not include the hold-over tank, which, how- 
ever, may be added at a later date. The hold-over tank 
is included on the Pennsylvania assigned cars. 

Power is supplied for the 32-volt electric system by 
Safety body-hung generators and lamp regulators of 
sufficient capacity to handle both the lighting and air- 
conditioning load. Batteries are Electric Storage Battery 
Company’s low-type mono-block assembly E.I.A.-25, of 
877 amp.-hr. capacity. The lamps were furnished by 
Luminator, Inc., and the Pullman-Standard Car Manu- 
facturing Company. Semi-indirect lighting is employed 
in the lounge-observation cars, and in the barber shops 
of the bar-lounge cars is a special soffit lighting arrange- 
ment. Edge-lighted glass is used at the card sections 
of the lounges. 


Interior Decorations 


In interior color schemes and architectural and decora- 
tive treatment, as well as exterior finish, the new cars 
are unusually attractive. Henry Dreyfuss, industrial 
designer, was retained as a consultant by the New York 
Central, and Raymond Loewy, industrial designer, New 
York, by the Pennsylvania. The unique arrangements 
of facilities in the club and observation cars thus de- 
veloped for the two railroads, are indicated on the floor 
plans. 
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Combination Lever 


Service Failures 


Faicvres of combination levers in the link motion of 
steam locomotives have not been unknown in the past. 
Improvements have, of course, been made to overcome 
the weaknesses, but occasional failures still occur, a con- 
sideration of some of which may be profitable. These 
levers are made in a great variety of designs, some of 
which are shown in Fig. 1. These are not necessarily 
intended to be typical, but in a general way they indicate 
the characteristics of such levers. 

Sometimes the best way to drive home a truth is to 
illustrate a rather exaggerated case. For this reason 














Fig. 1—Various designs of 
combination levers L g' radius on 
corners 














Right Hand Lever 


I have selected the broken combination lever illustrated 
by Figs. 2, 3 and 4. This lever had several defects in 
its finish and it is quite apparent that it had been re- 
paired, one might almost say, in the backwoods, so 
crudely had the work been done. The face, that has 
been built up by welding, looks like a mangy cat. 

A side view of the lever is shown in Fig. 2. The 
portion that was poorly built up by welding, bad as it is, 
may be left out of consideration, for unfortunately there 
was a still weaker spot which caused the failure. This 
was the stamping of the letters and figures on the side 
of the lever. This might not have proved so disastrous 
had the stamping been lengthwise, but placing it cross- 
wise weakened the section so greatly that the part failed 
even before a fatigue crack could get started. Aside 
from the cause of the failure, a critical examination of 
the lower hole also shows that it was worn more at the 
top than at the bottom, indicating that there was a 
greater bearing pressure at the top. It would appear 
that the lever gradually pulled apart, much like a test 
piece, the steel stretching before failure. Another theory 
might be that because of the rough finish on the face a 
binding resulted, placing undue pressure on the lever 
and causing it to give way at the section which was 
weakened ‘by the stamping. 
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Fracture— 


Incorrect 


By Fred H. Williams, 
M. Se. F. R.S. A. 


The opposite side of this lever is shown in Fig. 3. 
It will be noted that the surface connecting the body of 
the lever to the forked end was milled quite roughly. 
This is bad practice. 

Another view of this same combination lever is shown 
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Left Hand Lever 


in Fig. 4. The finish here is somewhat better than in 
Fig. 3, although obviously a smoother finish is not so 
necessary on the thicker parts, which are subjected to 
less stress than the thinner section of the lever where 
the fracture took place. A sketch which will give a 
clearer idea of the design of the end of the lever is 
shown in Fig. 5. Since the finish between X and O is 
comparatively smooth, it is quite possible that the sec- 
tion from X to X, which is quite rough, may have been 
a later machining, indicating a possible reduction from 
the standard dimension of the section at the fracture. 
A failure of another combination lever that resulted 
from a fatigue crack is shown in Figs. 6 and 7. It will 
be noted from Fig. 6 that the finish was quite smooth 
to within a short distance of the fracture, when the good 
work stopped, and not only is the surface much rougher, 
but there are tool marks crosswise. The fracture started 
at the right in the deeper part of this crack. Matters 
were made worse by the fact that the lever had a boss on 
it similar to the one shown on the sketch in Fig. 1-and 
in Fig. 8. There seems no reason why a generous fillet 
could not be provided, but the corner was cut square. 
The fatigue crack started in the tool mark and pro- 
gressed through two-thirds of the section before final 
fracture. This would seem to indicate that the part 
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Fig. 2—Side view of a portion of a combination lever which failed 
in service; fracture at lower end. Figs. 3 and 4—Other views of frac- 
tured combination lever shown in Fig. 2. Fig. 6—Side view of a com- 
bination lever that failed because of tool marks. Fig. 7—Face of frac- 
ture on combination lever shown in Fig. 6. Figs. 8 and 9—Illustrating 
how crack started on combination lever of same design as that shown 








in Figs. 6 and 7 


was operating properly and that with a good finish the 
crack would not have started and the failure would not 
have occurred. Fig. 7 shows the face of this fracture. 

An instance of this sort may cause friction between 
the designer and the shop man. The latter will insist 
that the drawing should be complete and quite definitely 
indicate the proper radii for the fillets or for rounding 
the corners. The designer, however, may argue that the 
shopman should take care of such details without having 
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Jmooth 
x f 0 

















Fig. 5—Sketch of part of combination lever shown in Figs. 2, 3 and 4 


them specifically brought to his attention on the draw- 
ings. Unless there is a very clear understanding as to 
the standards of shop practice in this respect, the draw- 
ing room should in all cases see that these details are 
thoroughly covered and specified. This is now the stand- 
ard practice on our railway. 

In order to make the preceding failure of the combi- 
nation lever more clear, Figs. 8 and 9 are presented. 
These show views of a similarly designed lever which 
did not actually fail, but which was taken out of service 
because of being defective. It will be noted that there 
is a small crack where the section changes in Fig. 8. 
This weak spot could easily have been eliminated. In- 
stead of machining the lever crosswise and making a 
sharp change in section, a generous fillet could have been 
provided in the milling operation. Formal lines are all 
right in a garden, but are strangely out of place in the 
design of such a part, if long life is desired. In a side 
view of this same combination lever, Fig. 9, the cross 
tool marks are clearly shown and even the crack which 
had started is more or less visible. A good finish right 
down to the crucial spot, and then uncouth tool marks 
and a square corner present a pitiful picture of sloppy 
workmanship. Even a good design may be ruined by 
crosswise tool marks. Too great a factor of safety will 
be required to offset rough finish and tool marks. 
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Soo Line 4-8-4 
Type Locomotives 


(Continued from page 364) 
lubricated through the Alemite soft-grease fittings. West- 
inghouse mechanical lubricators are applied to the air 
compressors. 

The cab windows have double glass for clear vision. 
The windshields are shatterproof glass. Cab heat is 
provided by steam radiators. Cut-off control is guided 
by a back-pressure gage. Superheated steam is supplied 
to the air pumps and blower lines. 

The locomotives are equipped with Westinghouse No. 
SET brakes with two 8%-in. cross-compound compres- 
sors. These are placed on the front end of the bed 
casting. 


The Tender 


The tenders are built-up on General Steel Castings 
water-bottom underframes with open-hearth copper- 
bearing steel plates. They are fabricated largely by 
welding. 

The tender trucks are the Buckeye six-wheel type with 
33-in. Multi-Wear rolled-steel wheels and bronze jour- 
nal bearings. They are fitted with A. S. F. clasp brake 
rigging with a body-mounted brake cylinder. 

The engine and tender connections consist of the Unit 
Safety drawbar, the Franklin type E2 radial buffer, and 
Barco flexible connections for steam and air. The Miner 
A78-XB draft gear is applied at the rear of the tender. 

x * x 
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PREVENTABLE BLACK SMOKE REPRESENTS A 
LOSS OF AT LEAST 10 PER CENT. 
THE FOLLOWING PRACTICES WILL HOLD THE ESCAPING CARBON UNTIL 
IT CAN BE COMPLETELY BURNED 
1.—SINGLE SCOOP METHOD OF FIRING. ON STOKER FIRED ENGINES 
RUN THE STOKER AT A UNIFORM MINIMUM SPEED. 


2.—ALLOW FIRST SCOOP OF COAL TO IGNITE BEFORE ANOTHER IS 
PUT INTO FIREBOX. 
3.—MAINTAIN LIGHT LEVEL FIRE. STARVE THE FIRE AS MUCH AS 
POSSIBLE UNDER ALL CONDITIONS. 
4.—KEEP FIREBOX TEMPERATURE HIGH. 
5.—PLAN FIRE CONDITIONS MANY MILES BEFORE ARRIVING AT STA- 
TION AND AVOID PUTTING COAL INTO FIREBOX AT STATION. 


6.—PLAN WATER LEVEL. GOOD PUMPING IS A MAJOR FACTOR IN 
GOOD FIRING. 

7.—DO NOT ALLOW A BANK TO ACCUMULATE IN ANY PART OF THE 
FIREBOX. A BANK REDUCES GRATE AREA, INCREASES RATE OF 
COMBUSTION, AND REQUIRES FORCING THE FIRE. 

8.—ENGINES LEAVING TERMINALS SHOULD HAVE FIRES IN PROPER 
CONDITION TO DO EXPECTED WORK. 

9.—ADD JUST ENOUGH COAL TO ABSORB AVAILABLE OXYGEN (AIR). 
THERE IS A DEFINITE RATIO BETWEEN OXYGEN AND COAL— 
WHEN MORE COAL IS ADDED MORE AIR IS REQUIRED TO COM- 
BINE WITH IT IN ORDER TO MAINTAIN SMOKELESS COMBUSTION. 

10.—KEEP FIREMAN POSTED AS TO POSSIBLE SHUT-OFFS. 

11.—KEEP FLUES CLEAN AND FRONT ENDS TIGHT. 

12.—KEEP POWER REVERSE FROM CREEPING. 

13.—KEEP VALVE AND CYLINDER PACKING TIGHT. 

14.—MAINTAIN GRATE RIGGING SO THAT GRATES OPERATE FREELY, 
BUT ARE WELL FITTED AND WITHOUT HOLES. 

15.—KEEP VALVES SQUARE. 

16.—AVOID STOPPING TRAINS UNNECESSARILY. 


Fuel bulletin recently issued by the Railway Fuel & hein 
Engineers’ Association 
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fig, 2—Side view of a portion of a combination lever which failed 
in service; fracture at lower end. Figs. 3 and 4—Other views of frac- 
ured combination lever shown in Fig. 2. Fig. 6—Side view of a com- 
bination lever that failed because of tool marks. Fig. 7—Face of frac- 
wre on combination lever shown in Fig. 6. Figs. 8 and 9—Illustrating 
how crack started on combination lever of same design as that shown 








in Figs. 6 and 7 


was operating properly and that with a good finish the 
crack would not have started and the failure would not 
have occurred. Fig. 7 shows the face of this fracture. 

An instance of this sort may cause friction between 
the designer and the shop man. The latter will insist 
that the drawing should be complete and quite definitely 
indicate the proper radii for tic fillets or for rounding 
the corners. The designer, however, may argue that the 
shopman should take care of such details without having 


Rough 


Jmooth 
a 0 

















Fig. 5—Sketch of part of combination lever shown in Figs. 2, 3 and 4 


them specifically brought to his attention on the draw- 
ings. Unless there is a very clear understanding as to 
the standards of shop practice in this respect, the draw- 
ing room should in all cases see that these details are 
thoroughly covered and specified. This is now the stand- 
ard practice on our railway. 

In order to make the preceding failure of the combi- 
nation lever more clear, Figs. 8 and 9 are presented. 
These show views of a similarly designed lever which 
did not actually fail, but which was taken out of service 
because of being defective. It will be noted that there 
is a small crack where the section changes in Fig. 8. 
This weak spot could easily have been eliminated. In- 
stead of machining the lever crosswise and making a 
sharp change in section, a generous fillet could have been 
provided in the milling operation. Formal lines are all 
right in a garden, but are strangely out of place in the 
design of such a part, if long life is desired. In a side 
view of this same combination lever, Fig. 9, the cross 
tool marks are clearly shown and even the crack which 
had started is more or less visible. A good finish right 
down to the crucial spot, and then uncouth tool marks 
and a square corner present a pitiful picture of sloppy 
workmanship. Even a good design may be ruined by 
crosswise tool marks. Too great a factor of safety will 
be required to offset rough finish and tool marks. 
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Soo Line 4-3-4 
Type Locomotives 


(Continued from page 364) 
lubricated through the Alemite soft-grease fittings. West- 
inghouse mechanical lubricators are applied to the air 
compressors. 

The cab windows have double glass for clear vision. 
The windshields are shatterproof glass. Cab heat is 
provided by steam radiators. Cut-off control is guided 
by a back-pressure gage. Superheated steam is supplied 
to the air pumps and blower lines. 

The locomotives are equipped with Westinghouse No. 


. 8ET brakes with two 8'4-in. cross-compound compres- 


sors. These are placed on the front end of the bed 
casting. 


The Tender 


The tenders are built-up on General Steel Castings 
water-bottom underframes with open-hearth copper- 
bearing steel plates. They are fabricated largely by 
welding. 

The tender trucks are the Buckeye six-wheel type with 
33-in. Multi-Wear rolled-steel wheels and bronze jour- 
nal bearings. They are fitted with A. S. F. clasp brake 
rigging with a body-mounted brake cylinder. 

The engine and tender connections consist of the Unit 
Safety drawbar, the Franklin type E2 radial buffer, and 
Barco flexible connections for steam and air. The Miner 
A78-XB draft gear is applied at the rear of the tender. 

x * x 
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E REPRESENTS A 
LOSS OF AT LEAST 10 PER CENT. 
THE FOLLOWING PRACTICES WILL HOLD THE ESCAPING CARBON UNTIL 
IT CAN BE COMPLETELY BURNED 
1.—SINGLE SCOOP METHOD OF FIRING. ON STOKER FIRED ENGINES 
RUN THE STOKER AT A UNIFORM MINIMUM SPEED. 
2.—ALLOW FIRST SCOOP OF COAL TO IGNITE BEFORE ANOTHER IS 
PUT INTO FIREBOX. 
3.—MAINTAIN LIGHT LEVEL FIRE. STARVE THE FIRE AS MUCH AS 
POSSIBLE UNDER ALL CONDITIONS. 
4.—KEEP FIREBOX TEMPERATURE HIGH. 
5.—PLAN FIRE CONDITIONS MANY MILES BEFORE ARRIVING AT STA- 
TION AND AVOID PUTTING COAL INTO FIREBOX AT STATION. 
6.—PLAN WATER LEVEL. GOOD PUMPING IS A MAJOR FACTOR IN 
GOOD FIRING. 
7.-DO NOT ALLOW A BANK TO ACCUMULATE IN ANY PART OF THE 
FIREBOX. A BANK REDUCES GRATE AREA, INCREASES RATE OF 
COMBUSTION, AND REQUIRES FORCING THE FIRE. 
8.—ENGINES LEAVING TERMINALS SHOULD HAVE FIRES IN PROPER 
CONDITION TO DO EXPECTED WORK. 
9.—ADD JUST ENOUGH COAL TO ABSORB AVAILABLE OXYGEN (AIR). 
THERE IS A DEFINITE RATIO BETWEEN OXYGEN AND COAL— 
WHEN MORE COAL IS ADDED MORE AIR IS REQUIRED TO COM- 
BINE WITH IT IN ORDER TO MAINTAIN SMOKELESS COMBUSTION. 
10.—KEEP FIREMAN POSTED AS TO POSSIBLE SHUT-OFFS. 
11.—KEEP FLUES CLEAN AND FRONT ENDS TIGHT. 
12.-KEEP POWER REVERSE FROM CREEPING. 
13.—-KEEP VALVE AND CYLINDER PACKING TIGHT. 
14.—MAINTAIN GRATE RIGGING SO THAT GRATES OPERATE FREELY, 
BUT ARE WELL FITTED AND WITHOUT HOLES. 
15.—KEEP VALVES SQUARE. 
16.—AVOID STOPPING TRAINS UNNECESSARILY. 


Fuel bulletin recently issued by the Railway Fuel & Traveling 
Engineers’ Association 
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Mechanical Associations 

Hold Active Meetings 

The Car Department Officers’ Association, The Rail- 
way Fuel and Traveling Engineers’ Association, and the 
Master Boiler Makers’ Association are convening at the 
Hotel Sherman in Chicago on September 27 and 28 for 
a full program of papers and committee reports, while the 
officers and executive committee members of the Inter- 
national Railway General Foremen’s Association are 
meeting to plan the program for a convention next year. 
The determination of these associations to meet this 
year is evidence of the seriousness with which they 
view their part in helping to solve the difficulties which 
seem to be closing around the railroads from every di- 
rection. For while the need to curtail expenses at 
every point creates pressure from many sources to 
cancel meetings, the officers and members of these or- 
ganizations of mechanical-department supervisors know 
that it is at just such times as these that their meetings 
may have the greatest value to the railroads. 

More so than ever do these associations need the 
encouragement of railway executive officers, encourage- 
ment free from official domination or censorship to 
proceed with ways and means to improve the effective- 
ness of their work. When one listens to the papers and 
reports with the earnest discussion which follows from 
the men directly responsible for the actual performance 
of motive power and rolling stock, he must be convinced 
of their devotion to their work and the sincerity of their 
purpose to improve themselves and to help others 
through the exchange of information relative to their 
work, the benefits of which accrue to the advantage of 
the railroads they serve. No railway officer or organi- 
zation need have concern regarding the attitude of the 
mechanical associations toward their work; these asso- 
ciations know their problems and strive to solve them 
without conflicting with the problems or programs of 
others. A complete understanding of these facts by 
executive officers will do much to allay the concern 
which the supervisors’ associations have felt existed on 
the part of railway executive officers and other organi- 
zations regarding their present and future activities. 

At least some of the expense of holding the mechanical 
association conventions is met by the railroads, and in 
these trying days when the saving of money is the dom- 
inant cry, many officers are averse to sending their 
supervisors to meetings from which no immediate re- 
turns can be computed in dollars and cents. However, 
whatever expense is incurred, it is a cheap price to pay 
for the educational results secured, the suggestions 
supervisors receive for new ways of exercising in- 
genuity and the inspiration which sends. them back to 
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the job with renewed courage and determination to sur- 
mount the never-ending obstacles with which they are 
confronted. The support of executive officers whi 
possess the insight to trace improvements in the func- 
tioning of their organizations to the successful operation 
of these associations is sorely needed to combat the 
many obstacles placed before those responsible for their 
continued existence. Not the least of these obstacles is 
the inability of some executives to sense the worth of 
intangibles, which are often of incalculable value in 
the success of an operating organization. 


Savings Made in 
Modern Flue Shops 


Today in many shops is to be found much antiquated 
equipment for the handling, cleaning, safe-ending and 
cutting of flues which increases the time for repairs and 
holds shop maintenance costs at a high level. Much of 
such equipment undoubtedly performs satisfactory work 
and is continued in service for this reason or because 
of the lack of money to purchase new equipment. With 
modern flue-shop equipment, flues and tubes are moved 
from one machine to another rapidly and efficiently with 
a minimum of manual handling. For example, there 
are available tables or racks on which several sets of 
flues can be loaded and rolled through the length of 
the flue shop from one machine to another. High-speed 
friction saws for cutting off flues and tubes can be sup- 
plied and located near such a table. Also, adjacent to 
the flue table or racks can be placed power-driven rolls 
for pulling flues and tubes through scale-cracking ma- 
chines at rates of 14 ft. per min. for a 5%4-in. tube to 
22 ft. per min. for a 2-in. tube. After this operation, 
the flues can be replaced on the tables and moved to 
the electric resistance welder where safe ends are ap- 
plied. A recent innovation on the resistance welder is 
an air blast which blows slag from the tube interior dur- 
ing the flash period, thus preventing the formation or 
a ridge on the inside which is the obstacle to the inser- 
tion of superheater units. 

A shop laid out with such modern equipment can 
effectively handle between 8,000 and 12,000 flues per 
month with a minimum of men. When one visits a 
flue shop where he sees modern equipment of the type 
mentioned in use and then visits another shop where 
older types of flue repairing equipment are installed, 
he wonders why the latter shop does not take advantage 
of modern developments to reduce flue repair costs. In 
some cases savings can be made by retiring pneumatic 
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swedges in favor of electric resistance welders. Lay- 
outs of shops can be changed to reduce handling of flues 
aid tubes and expedite their movement through the 
shop. 

Most flue shops are laid out to obtain progressive 
movement forward of the flues from the time they are 
removed from the boiler until they are ready for in- 
stallation. Not all shops, however, effect such move- 
ment to the best advantage because of the peculiarities 
of older types of flue-repairing equipment. Undoubt- 
edly, the installation of modern equipment entails, in 
some instances, a new shop layout and probably slightly 
enlarged floor area. This may or may not be the case, 
depending upon local conditions and existing premises. 
Whatever changes are necessitated in shop layout for 
the installation of modern equipment would, however, 
be justified by the reduction of flue-repair costs unless 
the load factor is too small to utilize a reasonable part 
of the capacity of the new equipment. 


Inerease the Efficiency 
Of Material Handling 


When a process or appliance becomes absolutely essen- 
tial to the successful operation of a shop, one often 
finds it being used indiscriminately to the detriment of 
shop efficiency. Not infrequently do we find such a 
situation existing in regard to mobile material-handling 
equipment, such as power trucks, cranes and tractors. 
In the use of such equipment, great savings can be 
made by avoiding duplicate handlings. In this re- 
spect, pallet- and fork-type hand and power trucks, 
motorcycles, light automobiles, and special trailers and 
skids have great possibilities for moving material and 
parts both ways in intershop, interstation and line ship- 
ments. 

A check made recently on one railroad showed that, 
by careful ordering, by careful shipping, and by pro- 
viding proper equipment, handling can be reduced from 
about 15 per cent to approximately 7 per cent, while the 
speed of handling can be increased from 3 to 6 m. p. h. 
Where material is to be shipped to one point and re- 
shipped to another point within a short period, material 
should not be removed from skids or platforms but 
rather storage space should be provided in storehouses 
and yards for material on skids or trailers in transit. 
Such practice will avoid much rehandling expense. 

The efficiency of material handling can be improved 
by increasing the speed of handling, especially by in- 
creasing the speed of mobile units. The trend in the 
design of trucks, cranes and tractors is not only towards 
increased travel speeds, but also towards increased 
hoisting, lowering and slewing speeds where these are 
functions of the equipment in question. 

Roadways are essential to the economical and speedy 
handling of material. Well-designed concrete roadways 
in yards, shops and enginehouses, as well as those inter- 


Railway Mechanical Engineer 
OCTOBER, 1938 





























































































connecting these places and the storehouses, play an 
effective part in reducing handling expense. Not to be 
overlooked in this respect are clear areaways in the 
shops, yards and storehouses. 

The last report on material handling by the Pur- 
chases and Stores Division of the A. A. R. pointed 
out that efficiency of material handling can be increased 
by ordering material in carload lots, by moving car- 
loads directly to the points where they are needed, by 
the use of open equipment, by the use of separators or 
bundles to assist in unloading at destination, and by the 
use of standard packages. Thought should be given, 
when preparing purchase orders, to the necessary re- 
handling required when redistributing material to other 
points on the railroad, and making such orders in a 
way that will require a minimum of handling of small 
shipments through main storehouses and freight houses. 
In this respect, auto trucks and motorcycles can be used 
advantageously in interplant and interstation movements 
for small lots of materials, thus saving switching and 
delays. 

In intershop shipping of material, one finds the great- 
est savings made where definite schedules of material- 
handling equipment are maintained. If orders are 
placed in storehouses for handling at definite times, 
equipment for handling the orders can be used to ca- 
pacity, rather than used inefficiently by making a 
number of miscellaneous trips from storehouses to 
points of use. Some of this miscellaneous handling 
cannot be avoided, of course, but many shops have found 
that it can be reduced materially when careful study 
is made of the material-handling problem. 


What Will 
Be Gained? 


On this page a month ago a question was raised as to 
whether wage rates alone were the issue in the present 
wage controversy between the railway managements, on 
the one hand, and the Railway Labor Executives’ As- 
sociation and the Brotherhood of Railway Trainmen, 
on the other. It was suggested that actions of the labor 
executives throughout the various stages of the negotia- 
tions following the proposal of the railroads to reduce 
wages have better served the purpose of the European 
left-wing philosophy, which preaches the class struggle 
and the destruction of private ownership of all instru- 
mentalities of production, than of the salvation of rail- 
way transportation under private ownership. A recent 
development adds weight to the suspicion that the ob- 
jectives of the labor executives have not been fully 
stated. 

On September 20 President Roosevelt appointed a 
committee of three labor-union representatives and three 
railway executives who were asked to study and offer 
recommendations for a solution of the general railroad 
problem, of which the wage-reduction proposal of the 
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railroad is regarded by the President as but one aspect. 
The committee was expected to report within about a 
month. Following its meeting on September 21 a state- 
ment issued on behalf of the committee indicated that 
“the time of the labor executives will be so fully occu- 
pied during most of October” that the next meeting of 
the committee had been postponed to a date later to 
be fixed. Thus, the labor executives have maintained 
their attitude, already evident, of “After us the deluge,” 
so far as the general welfare of the industry which sup- 
ports them is concerned. 

If this continued course of non-cooperation ultimately 
succeeds in preventing a solution of the railroad problem 
under private ownership, thus forcing management and 
operation into some form of political control, no doubt 
the next step will be political pressure to dominate the 
management of the railroads for the benefit of the labor 
organizations at the expense of the public. It may, 
furthermore, be inferred that the brotherhoods who 
occupy a strategic position because of their immediate 
connection with the movement of trains will be no 
more sensitive to the interests of maintenance and other 
employees more remotely connected with the movement 
of trains than they have been in the past. Some of the 
brotherhood officers are still talking in defense of hours 
paid for but not worked, which account for more than 
one-sixth of the total compensation of the train-service 
employees as a whole, for more than one-third in the 
case of road passenger conductors, and for nearly one- 
third in the case of road passenger enginemen, which 
they get at the expense of employees in other depart- 
ments. 

All railway employees should give careful weight to 
the fact that the railways no longer have a monopoly on 
transportation ; that any apparently successful attempt 
to hold up the public again, such, for instance, as that 
of the brotherhoods in the fall of 1916, will result in 
the drying up of traffic and the ultimate disappearance 
of jobs. Further victories at the expense of the public 
will prove worse than empty. 


Safety and 
Good Tools 


The relation of good tools to safe operation in railway 
shops and engine terminals is well known but may 
sometimes be overlooked. It is, accordingly, a pleas- 
ure to note the emphasis given this subject in an ad- 
dress delivered at the September 12 meeting of the 
Car Foremen’s Association of Chicago, by P. F. Buckle, 
superintendent of safety, Chicago, Burlington & Quincy. 
Quoting directly, Mr. Buckle said, “This enthusiasm 
has led you to create more and more labor-saving de- 
\vices which are ingenious in the results they obtain, 
and whenever you lighten the labor of a worker you 
lessen hazard exposure.” 

In discussion following the address, M. E. Fitz- 
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gerald, past president of the association, and master 
car builder of the Chicago & Eastern Illinois, made the 
same point, namely, that one of the most effective 
means of reducing accidents is by the use of labor- 
saving devices such as power-operated jacks, saws, 
hammers, clamps and special tools of all sorts, which 
save manual labor. This avoids over-tiring men and, 
as a result, they are more likely to be alert, and quick 
and always ready to avoid danger under any circum- 
stances which may arise. 

Obviously all tools, whether hand or power-operated 
must be kept in good working condition or innumerable 
potential hazards will exist. Properly dressed chisels, 
sound hammer handles, well-guarded circular saws and 
other tools do much to improve safety records in any 
man’s shop. One word of caution may perhaps not be 
amiss as regards the many air-cylinder operated devices 
which are so popular as to be found in almost every 
shop and designed for performing almost every con- 
ceivable kind of an operation. For pressing and form- 
ing work, the resistance to movement of the air piston 
may build up to a certain point and then give way, caus- 
ing the piston to jump forward unexpectedly and catch 
an unwary hand in the mechanism. Then again, total 
pressures of great magnitude may be developed in large 
air cylinders and “rule of thumb” shop men, without 
a full appreciation of the pressures involved, are likely 
to build a device with some undersize part which will 
fail in service and possibly cause an accident. 

Suitable guards for these air-cylinder operated devices 
are also especially essential, as for example, in the case 
of the very neat and efficient pipe vise installed in one 
shop and used for some time before it was discovered 
that the downward-operating piston push rod came 
within 34 in. of the floor at the end of the bench where 
some unoffending foot or toe was almost sure to get in 
the way in due course of time. The installation of a 
simple sheet-metal guard at this point unquestionably 
prevented a painful accident. 

Eternal vigilance is the price of satisfactory records 
in all branches of safety work and nowhere is this more 
true than as relates to the provision of an adequate 
supply of labor-saving tools which are always kept in 
condition for safe and efficient use. 


New Books 


FariLurEs OF Locomotive Parts. By Fred H. Wil- 
liams, M.Sc., F. R. S. A., 71 Cornwall avenue, Town 
of Mount Royal, P. Q., Canada. 35 pages. Price, 
imitation leather binding, $5; paper cover, $4, plus 
duty. | 

Mr. Williams has reprinted in loose-leaf binder form 

his series of articles on the Failures of Locomotive 

Parts and How to Prevent Them which- were run in 

issues of the Railway Mechanical Engineer from May, 

1936, to March, 1937. The series deals primarily with 

failures of side and main rods, tires, wheels and axles. 





Railway Mechanical Engineer 
OCTOBER, 1938 








Ph 





Rai! 


0C" 





Ay 


am AY 


tv 


<S we we CP 


ith 


neer 


938 


Gleanings from 





The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 











Piece-Work and Apprentice Training 


While I have little against piece-work in general, I feel that 
it is one of the major factors in poor apprentice training. Most 
mechanics think only of the coming pay check, and thus tell the 
apprentice what to do to expedite the job in hand, rather than 
why the job is done in a certain way and giving the apprentice 
the complete story of the job. Many apprentices encourage this 
attitude, since regular apprentices share in the piece-work earn- 
ings. Graduates from this type of apprentice course are very 
poorly fitted to do a high-class job on any equipment, much less 
that being built today. 


Blinders on Shop Supervisors 


The supervision on a railroad for the most part have to work 
such hours that they lose contact with what is actually going 
on in the world at large. It is natural; men in the shops work 
six full days a week and never see even the town in which they 
live, save at night. Seldom are they ever sent out on inspection 
trips. If any such traveling is done, it is by men from the 
office, who are not intimately acquainted with the subject upon 
which they are working, often not even with the fundamentals; 
and after all, we have the fundamentals, it is the fine points 
that need research. The attitude that the shop men aren’t quali- 
fied for such seems to come from a superiority complex, that 
of the white collar man against the man who works, and enjoys 
it. The result is that your average supervision under suppres- 
sion assumes the attitude: “The print calls for it, I’ll only be 
reprimanded if I do this as logic would dictate.’ Not those 
words, you can bet, but to that effect. And no average man 
likes to do bad work, but when forced to, does, and hates to do 
it. I’ve seen it over and over again. This comes from lack 
of co-ordination and misunderstanding. 


Photo by Edward Bolsetzian 
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the Editor’s Mail 


Pertinent Questions 


Is there any association related to the railrozd mechanical 
department that studies and reports on problems of dealing with 
the human element in the shop and enginehouses? As a fore- 
man | am coming to the conclusion that that is the most im- 
portant part of my job, and yet I have never had any particular 
coaching as to the best ways of dealing with the workers under 
me. Would it be worth while to try to attend a foreman’s club 
in an industrial town near here? It will be difficult for me to 
make the trip, but I imagine we may have much in common, 
particularly since I notice that many of their programs are 
concerned with human relations problems. 


Why Worry? 

One often runs into the attitude of “What do you care as 
long as they keep on paying you?” The best answer that I 
know to that is that for most of us railroading has a real fasci- 
nation and we intend to stay in it as long as we can. Present 
training policies, or rather, the lack of them, are harming our 
future capacity and earning power and perhaps damaging the 
railroads themselves. I realize, of course, that the really ambi- 
tious and energetic young man will usually get ahead in spite 
of things, but perhaps it is because I am not so ambitious or 
energetic that I am blowing off steam tonight! The average 
fellow ought to have a better chance, for the benefit of all 
concerned. 


Special Apprentices in Overalls 


I also believe that specials should be given greater opportunity 
to get into overalls and do some of the actual work. In addi- 
tion to getting some very valuable practical experience, one 
gets a very good insight into the problems and methods of think- 
ing of the average workman. The usual college man is apt 
to be rather “superior” and above menial labor, but such ex- 
perience is a very real help to a conscientious man. If one is 
going to be in charge of a group of men, he must be able to 
understand them and hold their respect—and know a lot about 
their jobs also. I feel very grateful for such experience as I 
have had along this line. 


Boston & Albany No. 576 pulling 

the Ohio State Limited at about 

65 m.p.h. past Oak Street Station. 

Engine 1053 of the way freight is 

in the hole. S. S. Pan film 1/100 
second, F 6.3 
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IN THE BACK SHOP 








AND ENGINEHOUSE 


The Welder’s Viewpoint 
On Coated Rods 


By A. L. Havens* 


It is an accepted fact that the innovation of shielded-are 
electrodes, or coated rods as they are more commonly 
called, has brought arc welding to the front by leaps 
and bounds, and while bare rods still have a place in 
railroad welding they fall far short where strength is 
imperative. Also, a weld made with coated-rod will 
machine as free from imperfections as the parent metal. 
It is needless to compare at length these two types of 
welding rods, since it is known generally that coated-rod 
welds, when properly made, are from 20,000 to 40,000 Ib. 
per sq. in. stronger than the same weld made with bare 
rod. 

This in itself should be enough to convince anyone on 
the advisability of using coated rods. However, speed 
must also be considered. For example, consider the ac- 
cepted practice in a certain railroad shop were lateral 
wear on crosshead guides was built up with %¢-in. bare 
rod. The average time on one of these guides, generaily 
worn about 3% in., was 20 hr. After experimenting with 
several different sizes of coated rod, it was found that 
by using %.-in. rod these same guides could be built 
up in about 6 hr., a neat saving in both time and money. 
Since using coated rods, complaints are no longer heard 
from machine operators who plane the guides. 

A good example of the popularity of coated electrodes 
is found in the increased amount of this type of rod used 
on a small New England railroad. In 1934, this road 
purchased 150 Ib. of coated rods while in 1937 they 
used nearly 4,000 Ib. One reason for the increased use 
of this rod is due, no doubt, to the fabrication of several 
locomotive parts that were previously purchased as cast- 
ings. Petticoat pipes, pilot-braces, smoke stacks and 
many other locomotive parts are now cut out in the 
boiler shop and welded. 

It is often necessary for the railroad welder to pre- 
pare and weld fractured parts under tremendous strain 
in places or positions which make it practically impos- 
sible to secure the necessary expansion. This is another 
spot where coated rod comes to.the rescue. Broken driv- 
ing-wheel hubs and locomotive frames are probably the 
most important. Perhaps these repair jobs aren’t always 
successful, but sometimes it is imperative to keep a 
locomotive in service for a few weeks, especially on a 
small road. There is no excuse for failures with coated 
rod on frames if the operator will observe certain rules 
and regulations. He should be sure all slag and oxide 
are removed from the scarf by chipping the vee bright, 
and as the welding progresses the slag should be removed 
from each successive layer. If it has been impossible to 
secure any expansion, caution should be exercised to 
avoid over-heating; it is better to take a little longer 
and have a successful weld than to rush through it and 
have it break. After completing the weld, it is a good 
plan to reheat or stress-relieve the area welded; this is 
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generally done by building a small fire-brick or block- 
asbestos furnace around the weld and heating to a dull 
red with a blow-torch. 

Broken driving-wheel hubs present a different prob- 
lem. The best procedure is to remove the wheel from 
the axle, but sometimes time limitations make it neces- 
sary to cut out the break and complete the weld without 
removing the wheel. Without coated rods this latter 
method would be out of the question, since a bare-rod 
weld would most certainly break. A weld such as this 
was completed by the author, which has been in con- 
tinuous service for 30 months. This repair was made 





Welded pilot made from scrap boiler flues and angle iron 


in the enginehouse without removing any parts whatso- 
ever and the locomotive never missed a trip. The 
welder who had this job started burning it out at 3 p. m., 
cutting as much of the crack away as he dared. After- 
wards he chipped the vee bright with an air hammer 
and started the weld, which was completed at 9 p. m., 
using 41 lb. of 540-in. and %¢-in. coated rod. 

Many cast-steel frame braces and brake-post brackets 
seem to have a faculty of cracking and breaking. Al- 
though the welding of these parts was once a more or 
less everyday job for the enginehouse welder, they are 
now welded once and that is all. Sometimes it is neces- 
sary to cut away large portions that have been previously 
welded by other methods, and where this is done the 
metal that is cut away is replaced with pieces of boiler- 
plate and the whole assembly welded with: coated rod. 

It is impossible to place too much stress on the fabri- 
cation of locomotive parts by welding with the shielded 
arc. One of these, of no little importance, is the pilot. 
In our shop these are made entirely by the welders from 
scrap boiler flues and angle iron, these pilots are made 
to standard specifications and are interchangeable on all 
locomotives. They are very simple to make; one welder 
working alone will complete two in 20 hr. 

Another item of importance is the smoke stack and the 
smoke-stack extension. One railroad at least now makes 
these two parts entirely of boiler plate. This creates a 
considerable saving and makes another job for the 
welders. It has been an accepted fact that the cast-iron 
parts would wear much longer than steel for stacks and 
extensions ; however, the author has found this not to be 
exactly true for the steel parts have been found to wear 
equally well. Bo 

Everyone is probably familiar with the practice of 
building up worn locomotive and car knuckles, which 
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has always been a more or less rainy-day job in the rail- 
roal shop. Some knuckles lack % in. of being up to 
gage while others require only %4-in. deposit of metal. 
Some roads make a practice of applying small plates of 
the proper thickness to these worn spots but this has not 
always proved satisfactory, as the plates soon fall off 
and leave the knuckle as bad as ever. Different methods 
of rebuilding these knuckles have been tried in our shop, 
all of them being fairly successful. As cost is the pri- 
mary factor in this application, the management has al- 
ways worked toward lowering the expense of welding 
knuckles, and, with the introduction of coated rod on this 
job, a substantial saving has been made, the cost of 
welding each one being but a few cents each. 
Rebuilding stoker elevator and conveyor screws makes 
an ideal application for shielded-arc welding. These 
parts when new are expensive, so while it takes quite 
some time to rebuild one back to standard size there is 
still a saving of nearly 50 per cent of the purchase price. 
As a rule, the flight of the screw is all that is worn on 
the elevator; the diameter is generally worn at least 34 





Stoker conveyor screw reclaimed by welding with coated rods 


in. and the thickness of the flight is sometimes less than 
an ¥g in. An easy way to handle this job, is to first turn 
the screw in a lathe to 1% in. under the finished size, 
which machining will cut away the very thin outer edge 
and make room for a strip of metal 5 in. square along 
the full length of the flight. The operator then places 
the screw on horses about the height of a work bench 
and heats and bends the square strip a few inches at a 
time ; afterwards he tacks it in position. This will take 
perhaps a couple of hours. The screw is then stood on 
end so that the welder can complete the welding in a 
down-hand position. The amount of rod used and the 
time it takes to finish the job vary with the amount of 
wear, the average time being somewhere in the neigh- 
borhood of 18 hr. per screw. 

The conveyor screw presents an entirely different prob- 
lem, the most wear coming in the crusher zone, both on 
the hub and the flight. The welding of this job is sim- 
ilar to that described for the elevator screw. 


Welding Driving Boxes 


Most railroads in the East met with no little disap- 
pointment when the bronzing of driving boxes was first 
attempted. Poured bronze liners have always given 
trouble; they either wear too fast or break and fall from 
the box. Bronzing these boxes with the torch was ex- 
pected to cure these troubles, but although the welded 
liners did not fall off they did not give satisfactory wear. 
The shop where the author is employed gave the matter 
considerable thought before attempting to braze driving 
boxes. The method finally approved has proven highly 
satisfactory and is now a standard practice. Following 
is a brief sketch of the procedure: 

lhe box is first cleaned thoroughly, then the groove, 
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Left: Driving-box face welded with coated rods to act as a base for the 
bronze liner—Right: The box after brazing on the bronze liner 


originally machined to hold the poured liner, is filled to 
the top by arc welding, using 3¢-in. coated rod. Nu- 
merous other methods have been tried, such as filling 
these grooves with small pieces of plate and welding 
them with bare rod or making a plate to fill the entire 


_ groove and welding it in place; however, filling the box 


solid with coated-rod welding has proved to be entirely 
satisfactory. After the box is built up to its proper 
height, the surface is thoroughly ground to remove all 
scale and flux. Then a piece of %¢-in. by %4-in. soft 
steel is bent and tacked to the top outside edge to act as 
a dam for the bronze when it is applied. It is believed 
that the successful performance of these boxes is due to 
the solid base, made by the shielded-arc electrode. 

The foregoing are just a few of the applications of 
coated-rod welding. Every day new opportunities arise 
where it can be used to better advantage than other 
methods. Some of them include driving-wheel felloes 
and spokes, pedestal caps, car side frames and bolsters. 

_In conclusion mention should be made of the use of 
coated rods on vertical welds with which numerous oper- 
ators have considerable trouble. It can be overcome 
with a little practice and the proper procedure. Striking 
the arc at the bottom of the vee, the operator should 
move the rod up as rapidly as possible, taking care not 
to oscillate the bead more than one and a half times the 
diameter of the rod as the flux becomes fluid. As the 
molten metal is about to run back down the vee, the rod 
should be moved quickly up and away from the molten 
flux but the arc should not be broken, because the puddle 
will solidify while it is still red. After the bead is com- 
pleted the welder should then come back and start weld- 
ing again. This same procedure is followed up the en- 
tire weld, using the same method for each successive 
bead until the vee is full. 


Air Reservoir 
Cleaning Machine 


The use of the reservoir cleaning machine, illustrated, 
has greatly reduced the possibility of any oil, dirt or rust 
accumulating in reservoirs and being carried back to 
brake system. Simple in construction and operation, this 
machine permits the thorough cleaning of reservoirs and, 
if desired, the spraying of the inside with paint. 
Reservoirs found by inspection to require cleaning are 
moved to the boiler shop where this machine is located ; 
a solution of soda ash is prepared ; and if, upon inspection 
it is thought necessary, several short lengths of ™%4-in. 
(Continued on page 389) 
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NEVER TOO LATE 
TO ATTEND... 


by Walt Wyre 


T uincs had not been going well for several weeks in 
the S. P. & W. roundhouse at Plainville. H.H. Carter, 
master mechanic of the Plains Division, was beginning 
to be worried. It wasn’t any one thing wrong that the 
master mechanic could lay his hands on, but a flock of 
little troubles, the kind that individually seem too unim- 
portant to notice, but taken all together can cause more 
annoyance than sand fleas on a bathing beach. Five- and 
ten-minute delays getting locomotives out on the lead, a 
little more overtime than seemed warranted. ... 

The men in the shop didn’t seem interested in the 
work. Carter sensed rather than saw the latter. All of 
it added up one thing. If the condition continued to 
grow, as it would unless checked, the mechanical depart- 
ment of the Plains Division was heading for trouble. 

Carter sat in his office and doodled as he pondered. 
Doodling is doing something in an abstracted manner 
while the mind is too busy on something else to notice. 
Carter’s pet form of doodling is drawing triangles of 
various shapes and sizes. He covered all the blank paper 
on his desk with triangles, then reached for the phone 
and rang the roundhouse office. “Tell Evans to come to 
my Office,” the master mechanic said. 

While waiting for the roundhouse foreman, Carter 
picked up a magazine devoted to railway mechanical 
departments and began thumbing through. By chance 
he opened the magazine at the editorial page: 

“Every mechanical foreman that possibly can should 
attend the forthcoming organization meeting. Ex- 
change of ideas, learning methods of other men and 
railroads and seeing the latest developments in equip- 
ment and machines are not the only benefits to be de- 
rived from attending such meetings—” 

The master mechanic drew triangles on the margin of 
the magazine as he read the editorial. 

“Want to see me, Mr. Carter?” Evans asked a few 
minutes later. 

“Yes, sit-down, Jim.” The master mechanic indi- 
cated a chair across the desk. “You’ve been roundhouse 
foreman here quite a while,” Carter began. 

Evans fidgeted nervously. “Yes, I’ve been on the job 
a good many years—maybe too many.” 

“Ever been to a convention?” the master mechanic 
interrupted somewhat abruptly. 

“No, been too busy. I was elected delegate to attend 
a Lions’ convention once—that was in 1928 when we got 
the 5000’s—and I didn’t go.” 

“How’s the overtime showing up for the month.” 
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Evans gulped so hard he almost swallowed his chew of 
“horseshoe.” Somebody in the room was screwy. He 
pinched himself to see if he was awake. “Well, er—" 

“Not so good,” Carter finished, “and engine perform- 
ance is not so good either. I think it’s about time you 
went to a convention.” 

Evans blinked and pinched himself again, harder than 
before. Someone should call the nut-wagon before Car- 
ter became violent, or maybe it was the other way ’round. 
At any rate at least half of the people in the room needed 
a quiet room with cushioned walls. Mrs. Evans had 
been telling him that job was going to drive him crazy 
if he didn’t quit worrying about it. But he didn’t feel 
any crazier than usual. Maybe it was the master me- 
chanic after all. He had lots of worries too, Evans 
decided to humor him. 

“Yes, everybody should go to a convention occasion- 
ally. I’ve been planning to attend one when I can find 
time.” 

Carter laughed uproariously. “If I didn’t know you 
so well, Jim, I’d think you were trying to kid me. And 
I don’t blame you much for thinking me crazy. Here, 
read this.” The master mechanic pushed the magazine 
across the table and pointed to the editorial. 
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“What do you think of it?” Carter asked when Jim 
had finished. 

“Well, those meetings are all right I guess for people 
that have time to attend them. If conditions in the shop 
weren’t so bad I’d kinda like to go.” 

“That’s just the reason I think perhaps it would be a 
good idea for you to go. I’ve been trying to figure out 
just what’s wrong in the shops and I’ve just about 
reached the conclusion that the trouble lies with you.” 

Evans winced. “Well, I must admit things haven’t 
been going as well as they should, but I’ve been try- 
ing—” 

“Maybe you’ve been trying too hard, and it’s getting 
on your nerves. When a foreman gets jumpy, it has a 
bad effect on the men. They get nervous too.” Carter 
smiled and Evans felt better. 

“And you would like for me to attend the mechanical 
department foremen’s meeting ?” 

“Just a suggestion.” The master mechanic smiled 
again. “Why not take the wife along? There’s always 
some kind of entertainment for the ladies.” 

“If you think the shop can get along,” Jim said. 

‘Sure, we'll get along somehow. Better take out to- 
morrow at noon—and forget the shops at Plainville until 
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Jim doesn’t know yet how he negotiated 
the miles of carpet between his seat 
and the platform, but he made it 


you get back.” The master mechanic picked up a letter 
when Evans started to thank him. 

When Evans went back to the roundhouse he was 
whistling softly to himself. His whistle hadn’t been used 
much lately and sounded slightly off key, but he didn’t 
mind. The sound of Evans’ whistle was drowned by 
locomotive blowers and other noises when he entered the 
roundhouse, but it didn’t drown the look of good humor 
on his face as he walked through the house whistling 
with his mouth and smiling with his eyes. 

Everyone in the roundhouse was working when the 
foreman went through, or, to be more exact, everyone 
was putting in time and going through the motions of 
working. A machinist was fitting a knuckle pin bushing 
with the enthusiasm of a small boy washing his neck. 
The nut-splitter’s helper was leaning indolently on a 
buggy bar. When the two men saw Evans they 
straightened up like convicts when the guard comes near. 
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“Well, how’s it going?” Evans requested cheerfully. 

“Fine, Mr. Evans,” the mechanic smiled. 

Before the foreman was out of sight the machinist and 
helper were working, not like convicts serving a sentence, 
but like the skilled men they were and proud of it. 
Neither they nor the foreman realized that any change 


had taken place, but five o’clock came quicker and more - 


work was done. 

It was the same way all through the roundhouse. 
Motivated by the same invisible force, everyone worked 
more cheerfully, and there was no overtime that day. 

“How would you like to go to a convention?” Evans 
asked his wife that evening. 

“Me—go to a convention! What kind and where?” 

“Tt’s a mechanical foreman’s meeting,’ Evans ex- 
plained. “I’m going and thought maybe you’d like to 
go along.” 

“Jim Evans, are you crazy? Starting to go to conven- 
tions at your age! You know all they do at conventions 
is get drunk and raise Cain in general Humph! You 
must be getting in your second childhood. Sit down and 
eat your supper before it gets cold. You’d look good 
with a dunce cap on and blowing a paper whistle!” Mrs. 
Evans snorted again. 

“Not getting old, are you, Mom?” 

“Of course I’m not getting old and don’t call me 
Mom! If you’re bound to start acting foolish I’ll go with 
you.” Mrs. Evans didn’t succeed in her attempt to act 
peeved. 


WHEN Evans and his wife reached the city, Jim was 
just a little troubled about where to go and what to do 
when he got there. The first thing was to get a room. 
Beyond that his ideas were somewhat hazy. Like most 
other people, he didn’t want to appear either ignorant or 
foolish, as he was afraid he would if he started asking 
questions. 

The two stood in the huge waiting-room of the central 
station when some one slapped Evans so hard on the 
back he almost dropped the bag he was carrying. 

“Why, if it ain’t Jim Evans! You old son-of-a-gun!” 

Evans dropped the bag and grabbed the proffered 
hand. “Why, Charley Drake! Where in the—I mean 
where have you been keeping yourself! I haven’t seen 
you in twenty years.” Evans was so tickled he didn’t 
think to introduce his wife until she pinched him on 
the arm. 

“Oh, yeah, excuse me, meet the wife. Charley and I 
worked together twenty years ago on the MOP.” 

“Well, I was on my way to the hotel. Where are you 
stopping ?” 

Evans confessed they hadn’t. decided, but guessed the 
one where Charley was staying and where the meetings 
were to be held was good as any. 

“O.K., let’s go,” Drake said. ‘The Missus is waiting 
for me. When I first started attending these meetings 
she wouldn’t come with me. Three years ago I made 
the mistake of persuading her to come along and now 
I can’t get her to stay away.” 

Jim and his wife were both relieved. He would have 
someone that knew the way to steer him and Mrs. Evans 
wouldn’t have to sit around the hotel alone. 

It was 3:30 in the afternoon when Evans and his wife 
reached the city and a little after four when they reached 
the hotel with Charley Drake. 

“Do you have any plans for this evening?” Drake 
asked when they arrived at the hotel. 

“No-o,” Evans said, “thought maybe we might go to a 
show or something.” 

“What you say we have dinner together. Mrs. Drake 
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will be with us and let the women go to a show and we'll 
take in the exhibits,” Charley suggested. : 

“Why can’t we all look at the exhibits and then go to 
a show together?” Mrs. Evans amended. 

The two couples had dinner together and went to see 
the manufacturers’ exhibits together, but the wives went 
to the show alone. The women couldn’t drag Evans 
away from the exhibits and Drake only lent half hearted 
assistance in the attempt. 

At first the ladies enjoyed the exhibits as much as the 
men. The brilliantly lighted hall filled with shiny ma- 
chines and appliances was a show worth any one’s 
time. Electrical displays worthy of a world’s fair added 
color to the exhibition. 

“Best they’ve ever had,” Drake remarked. 

“Uh-huh,” Evans replied without looking up. He was 
too busy watching a working model of a Diesel-electric 
power unit to pay attention to anything else. 

The model, complete in every detail, was an exact 
replica of ones the S. P. & W. were getting. Jim, long 
versed in steam, had read some about the new trains 
but without understanding much about them. The work- 
ing model with lighted interior and glass windows told 
the mechanical minded Evans more in five minutes than 
he could learn in hours of reading. When he had finally 
figured to his own satisfaction how the Diesel electric 
worked, they got him away. 

“That’s the thing that’s going to do away with steam 
power,” Drake remarked. 

“Not on your life,” Evans disagreed. “They’re all 
right for light trains and high speed, but for heavy trans- 
continental service you can’t beat steam. Now here’s 
something!” Jim stopped like a bird dog that had almost 
over run a covey and came to a point. The something 
was a working model of the latest high speed innovation 
in steam locomotives. The four-cylinder motors operat- 
ing driving wheels were operated by compressed air. 

The ladies gave up and went to a show leaving Jim 
and Charley to continue their argument alone. They 
were still arguing when their wives returned over two 
hours later. 


Next morning Charley escorted Evans to the registra- 
tion desk and thence to the assembly room for opening 
of the meeting. 

In the assembly room Jim met half a dozen men that 
he had known before. He was enjoying renewal of ac- 
quaintances so much that the chairman’s gavel rapped 
too soon to suit him. He seated himself prepared to en- 
dure three hours of boresome talk. 

Opening preliminaries were somewhat dull, but the 
speech that followed wasn’t. “Personal Relations be- 
tween Supervisor and Men” was the subject and the 
speaker knew it well. Moreover, he could tell it in an 
interesting manner. Before the speech was finished Jim, 
along with most of the others, was leaning forward with 
interest. 

The meeting didn’t drag as Evans had expected it 
would. Some of the speakers were a little dull but all 
knew their subjects well. 

That evening they had dinner on the roof garden fol- 
lowed by an informal dance and a floor show. Mrs. 
Evans even persuaded Jim to dance. After he got lim- 
bered up she had to persuade him to stop. 

The first day of the convention was interesting but it 
didn’t really get going good until the second. Discus- 
sion of various problems by members interested Evans 
most. When they started talking about lubrication, valve 
setting, and such things he was right at home. A couple 
of times he even managed to get up nerve enough to 
express an opinion on the floor. When he did he held 
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on to the back of the chair in front of him so no one 
would notice his hands shaking and he hoped the tremor 
in his voice wasn’t noticeable. When they started dis- 
cussing the use of fuel oil in locomotives, apparently few 
knew much about it. There were more questions than 
answers on the subject. 

“Well, it seems we are going to have to carry the 
subject over,” the chairman announced. ‘We don’t seem 
to be getting anywhere.” 

“Mr. Chairman,’ Charley Drake rose and was recog- 
nized, “we have with us a new member that I believe 
could give some information on the subject of using 
oil as fuel for locomotives. They have been using oil 
where he is located several years and very successfully, 
I understand. I’d like to have Mr. Jim Evans of the 
S. P. & W. say a few words.” 

The cheering had almost subsided before Evans real- 
ized it was for him. He rose and stood shaking like 
an aspen in a storm. 

“Come up to the platform, Mr. Evans,” the chairman 
requested. 

Jim doesn’t know yet how he negotiated the miles of 
carpet between his seat and the platform, but he made it. 
Stammering and hesitant, he began telling of the various 
troubles they had experienced when the S. P. & W. began 
to use oil and how they were corrected. His embarrass- 
ment wore off as Evans warmed up to his subject and 
returned only when the crowd cheered loud and long 
at the conclusion of his talk. 

“Boy, I knew you had it in you, but didn’t know you 
could get it out,” Drake complimented when Evans re- 
turned to his seat. 

The meeting ended with a banquet and dance. Evans 
wore a fringed and tasseled fool’s cap and blew lustily 
on a paper whistle that unrolled like a snake, but his 
wife didn’t laugh at him. She had on a cap that topped 
his by four inches or more and had little bells around the 
edge that tinkled when she moved her head. If. that 
wasn’t noise enough she had a horn that sounded like 
the bellow of a dying calf. 


©¢ Hf ow did you like the meeting?” the master mechanic 
asked when Evans was back in Plainville. 

“Fine. Had a wonderful time and learned a lot of 
things.” 

“How did Mrs. Evans like it?” 

“Just try to keep her away from the next one,” Evans 
replied as he started towards the roundhouse office. 

Starkey, the general foreman, was in the office when 


6 Spaces @/ ae 
Sih Sales eae ow oo fae) a ee 
\ 56Lb Rail 












































Jim got there. ‘Well, I guess you had a nice time at. 
the convention,” the general foreman said after they 
had exchanged greetings. 

“Yes, I’m glad the master mechanic suggested my 
going. Wonder how he came to think of it.” 

“Was peculiar,” Starkey said, but he didn’t say that 
he had left the magazine on the master mechanic’s desk 
open at the editorial. 

Starkey wanted to go to the meeting himself. 


Air Reservoir 
Cleaning Machine 


(Continued from page 385) 
chain are placed in the reservoir to aid in removing scale 
or rust. Two centering plugs, one in either end, are 
applied to the reservoir. One of these plugs has a 34- 
in. hole through the center to permit spraying the in- 
terior ; the other is arranged to fit an air motor used to 
rotate the reservoir. Soda ash solution is poured in the 
reservoir and the reservoir placed on the machine in a 
horizontal position. The end plug is fitted to the air 
motor held by a bracket at one end of the machine. The 
machine is then set in motion, the reservoir being re- 
volved by the air motor, and allowed to run for from 
60 to 90 minutes. 

A clamp, shown on the drawing, is then applied and 
the reservoir is hung in position for draining and re- 
moval of the chains if used, after which the reservoir 
is flushed with hot water and allowed to dry. If de- 
sired, the reservoir interior may be sprayed with paint, 
the reservoir being placed in position for turning by air 
motor while this is being done. This reservoir-cleaning 
device straddles a pit to permit quick disposal of the 
water used, the machine being composed of two horses, 
spaced 15 ft. 214 in. apart, on which are bolted two 17-ft. 
sections of 56-lb. rail. Holes are drilled in the top of 
the rails for pins used in locating and holding in position 
the reservoir being cleaned or drained. 

Two bearings or guides are used in supporting the 
reservoir by centering plugs while being turned by air 
motor. A bracket supports the air motor during the 
operation. Other equipment required includes the paint 
sprayer, if used. This machine is used at the Northern 
Pacific shops, Brainerd, Minn. 
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Conveniently operated and effective air reservoir-cleaning machine used at the Northern Pacific shops, Brainerd, Minn. 
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A portion of the equipment used for zinc-plating locomotive 
rods is shown here 


Zine Plating Locomotive 
Main and Side Rods 


The zinc plating of locomotive main and side rods is 
done to prevent corrosion and make it easier to keep 
the parts clean. Owing to the fact that the plating is 
only .004 in. thick, there is no possibility of the process 
concealing cracks or flaws. 

The plating and cleaning tanks used are made of iron, 
2 ft. wide, 2% ft. deep and 16 ft. long. Four tanks 
are required, one for cleaning with the use of an alkali 
cleaning solution and reversed electric current; one tank 
for rinsing and two for plating. The plating tanks are 
provided with heater coils inside, and the tank is insu- 
lated on the outside. One of the most important factors 
in electro-plating is that the surface to be plated must 
be absolutely clean. 

Parts to be zinc plated are first sand blasted lightly, 
cleaned, rinsed and then plated. After the plating proc- 
ess has been completed the surface is sponged with a 
soap solution, then burnished with a steel wire power- 
driven hand buffer. The plating tanks should be ar- 
ranged in one line and served by a two-ton traveling 
electric hoist. 

The plating tank has a capacity of 570 gallons of solu- 
tion and contains 432 lb. of zinc anodes distributed on 
both sides to suit the long material being plated. The 
temperature of the solution is kept at 85 or 90 deg., and 
is kept up to full strength by adding sodium cyanide 
(42 ounce per gallon) and caustic soda (%4 ounce per 
gallon) for each eight hours of plating. The following 
formula for zinc plating of rods has given excellent re- 
sults on one road for some time: 


MRM a Ria an ort aca Vs ade IK Ra RL we oa 5 to 7 oz. 
ee rere coat er ie tre re 3 to 5 oz. 
I foo se ki ardran didi e& Gino Rh sik ee ba ee 4 to 8 oz. 
MN Urn ack dsecdle nai aigaiba6. WGA bisie acciwid,a'eiade anierelences 1 gallon 


A 2,500 ampere capacity generator is used for plating. 
The current is 25 to 30 amperes per square foot of sur- 
face plated, with a voltage of from 4 to 6. Special pro- 
vision has to be made to take care of the cyanide fumes 
generated in the plating plant. This can be done by the 
installation of ventilating fans which exhaust fumes from 
the tanks to the atmosphere. 

Main and side rods plated in this manner will not have 
to be replated when the locomotive returns to the shops 
for classified repairs. 


390 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Why Are Waist Sheets Used? 


Q.—Why are waist sheets used on a locomotive? Should the 
bolts securing the waist sheets be applied from the waist-sheet 
side?—R. K. 


A.—The reason for applying waist sheets on a loco- 
motive is to support the frames against the forces tend- 
ing to buckle them longitudinally. These forces are re- 
sisted through the waist sheets by the rigidity of the 
boiler. Plates are used for this purpose to provide the 
necessary flexibility to compensate for the fact that the 
boiler expands and contracts while the frames remain 
rigid. 

Waist sheet bolts should be applied from the waist- 
sheet side so as to obtain a full bearing area on the bolt. 
The waist sheets are generally from % to % in. thick. 
Should the bolts be applied through the waist-sheet 
crosstie with the nuts on the waist-sheet side, the threaded 
end of the bolt would be in the waist sheet, thus reduc- 
ing the bearing area considerably. 


Loss of Flow in Pipes Due to 
Application of a Valve 


Q.—What effect does the application of a valve in a steam or 
water line have on the quantity of steam or water delivered 
through the pipe? Can it be computed for a given condition?— 
.G& 


A.—The discharge of water through globe valves 
under a given flow pressure depends primarily upon the 
type of valve considered. The Crane Company has con- 
ducted a series of tests with various types of globe valves 
in sizes up to and including 2% in. and has determined 
that the flow through a globe valve is, roughly, one half 
of the flow through a short pipe of the same size. Thus, 
the addition of a valve in any line will cut down the flow 
if there is no increase in pressure head. 

Formulas for the flow of water or steam through pipes 
can be obtained from any engineering handbook. 


How to Repair a Cracked 
Flue-Sheet Knuckle 


Q.—What is the proper way to repair a cracked flue knuckle? 
Should it be welded on the fire side and also on the water side? 
—S. A. W. 


A.—The proper way to repair a cracked flue knuckle 
is to apply a new top portion of the sheet by riveting 
and welding, or to apply a knuckle patch extending down 
and taking in one row of superheater flues. When it is 
desired to keep a locomotive in service until it can be 


held for repairs, horizontal knuckle cracks can be cut 


out and welded from the water side. 
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Air-operated pipe vise used at the Milwaukee passenger car shops of 
the C. M. St. P. & P. 


Air-Operated 
Pipe Vise 


While the idea of an air-operated pipe vise is not espe- 
cially new, the particular design shown in the illustration 
is unusually simple and compact, giving good results at 
the car-department pipe shop of the Chicago, Milwaukee, 
St. Paul & Pacific, Milwaukee, Wis. Since firm tighten- 
ing and subsequent release of hand vise pressure is no 
small part of the labor of cutting and threading pipes, 
the device is a substantial time and labor saver. In fact, 
the increased efficiency with this power vise is such that 
as much work can be done with it as would be possible 
with two or more ordinary hand vises. The device, 
therefore, saves bench space, as well as time and labor. 

The air-operated vise used at Milwaukee shops con- 
sists simply of conventional pipe jaws, the lower one of 
which is mounted at a convenient location on the pipe 
bench and the upper jaw set in a vertical-operating steel 
member which is moved up and down by means of an air 
cylinder underneath the bench. The %-in. steel plate 
which supports the vise and its operating parts is 18 in. 
long by 14 in. wide, being bolted securely in one corner 
of the pipe bench. Two additional %4-in. by 6-in. by 14- 
in, steel plates, inserted under the lower jaw of the vise, 
serve to stiffen the construction. The 8-in. air brake 
cylinder which operates in an inverted position under- 
neath the bench is supported from the steel corner plate 
by four ¥4-in. through bolts and four 34-in. pipe nipples, 


/34 in. long. A yoke made of 1%¢-in. by 334-in. steel . 


is connected to the push rod at the lower end, passes 
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around each side of the air brake cylinder and is joined at 
the top in a single 13£-in. by 334-in. steel upright which 
passes through a suitable guide hole in the supporting 
plates and is bent at right angles, 10% in. above the 
bench top, where it serves to support the upper vise 
jaw. 

It is obvious that operation of the air-cylinder piston 
and push rod by means of the three-way valve, shown 
at the right in the illustration, moves this yoke and the 
upper jaw of the vise up and down as may be required 
in clamping a pipe. A grease cup, used in lubricating 
the cylinder, is shown just at the left of the operating 
valve. An important feature is the provision of a thin 
sheet metal guard around the base of the vise to make 
sure that the pipe fitter does not accidentally get his foot 
caught between the floor and the descending air cylinder 
push rod and yoke which would be sure to cause a pain- 
ful injury. 


What Is An 
Aeeident? 


By P. F. Buckle* 


It is my belief that we use the word “accident” too 
frequently and without giving thought to its meaning. 
Webster’s definition of the word is to the effect that it 
is an occurrence unforeseen and, therefore, unavoidable, 
whereas an outstanding railroad safety officer defined 
“accident” as being something that occurs because a 
hazard was permitted to exist until the accident occurred. 
And when I use the term “hazard” I mean not only 
hazards in physical property but hazards due to following 
improper practices. 

Please think about that, and at the same time remem- 
ber that the members of your organization will largely 
do what you want them to if they can find out what it is 
you wish done. If a supervisor knowingly permits a 
hazard to exist and because of that an injury results, 
isn’t he just as guilty, if not more so, than the man re- 
ceiving the injury? 

Let me illustrate: Probably the most important rule 
providing for the protection of car workers is the blue 
flag rule, and I am going to tell you of two violations of 
that rule. One of these resulted in death; the other did 
not, but the potential risk was there, just the same. 

A carman, at night in bitter cold weather, was coupling 
the hose between the first and second cars of a passenger 
train as it stood ready to depart from a terminal. The 
train was late, and the outgoing road engine had picked 
up a baggage car and backed down on the train. The 

(Continued on page 395) 


* The accompanying article is a brief excerpt from an address “Pre- 


vention of Personal Injury in_the Car Department,” delivered at the 
September 12 meeting of the Car Foremen’s Association of Chicago by 
Mr. Buckle, who is superintendent of safety, Chicago, Burlington & Quincy. 
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Part of the rebuilding tracks and the Sayre shop of 
the Lehigh Valley showing the line of cut-down cars 


Fig. 1—One of the 70-ton cars before the cutting operations 
have been started; Fig. 2—The car at its original length before 
the center member has been removed and before cutting the top 
bulb angle and center sill; Fig. 3—The center member is out and 
the side sheets have been cut. On the far side of the car the 
side sheet has been cut three panels from the end of the car and 
on the near side the cut has been made four panels from the end; 
Fig. 4—The cross hood and center bracing is removed and installed 
in the rebuilt cars; Fig. 5—This shows how the center sill top 
cover plate is cut at a point 36 in. from the cut in the sill channels. 
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Fig. 6 


Lehigh Valley Cuts Down 
70-Ton Hoppers to 50 Tons 


In order to meet a demand on the part of present-day 
coal shippers for hopper cars of 50 tons’ capacity the 
Lehigh Valley is now in the course of a car-rebuilding 
program at its Sayre, Pa., shops, part of which is the 
cutting down of a total of 500 hopper cars of 70 tons’ 
capacity. The original 70-ton car had a light weight 
of 47,700 lb. with a maximum capacity of 2,833 cu. ft. 
and 73 tons of coal. It had an overall length inside the 
sheets of 40 ft. and was equipped with four-wheel trucks 
of modern design with cast-steel side frames and rolled- 
steel wheels. The rebuilt car has a light weight of 40,600 
lb. with a capacity of 1,928 cu. ft. and 50 tons of an- 
thracite coal. The original trucks from the 70-ton cars 
are rebuilt and placed under the 50-ton cars. 

The interesting part of the rebuilding operation is the 
fact that the old cars are virtually cut in two in the 
middle and pushed together to form a new car. The 
old cars were 10 panels long and the rebuilt cars have 
only seven side panels with an inside length of 28 ft. 
4 in., there having been 11 ft. 8 in. cut out from the 
center of the car. Material removed from the car is 
usable and is refabricated for making up various parts 
to be used on 50-ton steel hopper cars undergoing gen- 
eral repairs. In order that there be no weakening of 
the car structure the cuts in the side sheets, top angles, 
side sills and center sills were staggered diagonally across 
the car so that no cut in any member is in line, trans- 
versely, with any other cut member. The cut in the 
top bulb angle on one side of the car is made 8 ft. 7 in. 
from the corner of the car and a section 11 ft. 8 in. is 
taken out. The side sheets on that side of the car are 
cut 15 ft. 7 in. from the same corner, and the same section 
is taken out from them. The first cut in the channels 


Fig. 6—The patch on the side of the center sill; Fig. 7—The ends 
of the car are being pushed together—one end is fixed and the 
other is moving; Fig. 8—Special dollies and wedges under the 
hoppers of the moving end of the car maintain the height so that 
the parts will go together properly; Fig. 9—At this stage the 
ends have been pushed together and the cross hood and center 
bracing has been riveted in; Fig. 10—The rebuilding operations 
have been completed and the car is ready for painting. 
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Fig. 7 





Fig. 8 





Fig. 9 





Fig. 10 
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How the center sill cover plate was cut 


of the center sill is made 11 ft. 2 in. from the same end 
of the car and the top cover plate is cut and turned back 
to allow material for fitting into place and cutting after 
the ends of the shortened center sill have been put to- 
gether and welded. The inside hoppers are removed. 
The outside hoppers remain intact and become the two 
hoppers for the rebuilt cars. 

Before the supporting members of the center of the 
car are finally cut away the remaining end hoppers under 
one end of the car are supported by two small dolly 
trucks which roll on the standard-gage yard tracks so 
that as the one car end is pulled by a power winch 
toward the other, or fixed end, the two ends are main- 
tained at exactly the proper height to insure their coming 
together so that the rivet holes in the splice plates and at 
the ends of the side sheets adjacent to the cut-away por- 
tion will match. 

Where the center sill has been cut it is strengthened 
by a patch on both sides made of %-in. plate 10% in. 
wide and 36 in. long. This patch is welded to the center 
sill on all sides. A %4-in. by 15-in. by 36-in. patch plate 
is also welded onto the bottom of the center sill. This 
center-sill construction of the rebuilt cars meets all of 
the requirements of A. A. R. Standard Practice. Before 
the actual rebuilding program was started a test car 
was operated in service for several months and subjected 
to all manner of unusual conditions in an effort to de- 
velop any weak spots if any existed. The output of 
the rebuilding line averages six cars a day. 





Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. A, R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 





Claims of Excessive Labor Charges 
And Unauthorized Repairs 


On April 26, 1935, Florida East Coast car No. 17,496 
was damaged to the extent of Rule 44 in switching on the 
Clinchfield at Kingsport, Tenn. The car, with load, was 
interchanged to the Chesapeake & Ohio at Elkhorn City, 
Ky., and returned empty to the Clinchfield on May 24, 
1935, where it was repaired the next day. 

The car was received on the home line July 4, 1935, 
and on September 18, 1935, the owner furnished a joint 
inspection certificate covering certain items of damage 
and wrong repairs which were found to exist, with the 
request that a defect card be furnished by the Clinch- 
field to cover these items. The Clinchfield furnished its 
defect card under protest to cover part of the items 
listed on the joint inspection, as follows: 


A—Two metal center sills bent and not properly 
straightened 


A—Two metal side sills bent and not properly 
straightened 


CR—Two side sill splice plates omitted 
Two center sill splice plates wrong—not proper 
thickness 


The owners made repairs on December 9, 1936, and a 
charge, on authority of the above mentioned defect card, 
amounting to $345.97 was included in the car repair bill 
to the Clinchfield. 

Upon receipt of the bill, exception was taken to cer- 
tain charges, amounting to more than 10 per cent of the 
total amount of the bill, because the Clinchfield claimed 
more man-hours than necessary were used for straighten- 
ing the side and center sills. The handling line claimed 
that the car was not in the condition reported on the 
joint inspection certificate when it left the Clinchfield, as 
evidenced by the fact that it moved to a communicating 
line without exception and moved considerably during 
June before moving to the home line in July. 

The Florida East Coast pointed out that the Clinch- 
field admitted making no record of the damaged sustained 
at the time of the accident. The owner showed that 
during an interim of five days the car was moved 136 
miles and that repairs were made by the Clinchfield, 
as stated in the joint inspection certificate. The owner 
claimed this work could not have been accomplished dur- 
ing the five-day period. When repairs were made on the 
home line, an accurate record of man-hours used was kept 
and the owner stated that its bill represented the actual 
number of hours that employees were engaged in per- 
forming the work, and substantiated its statement with 
an original record of repairs. 

In rendering a decision on November 11, 1937, the Ar- 
bitration Committee stated: “The Clinchfield should 
issue its defect card to cover all items shown in the joint 
inspection certificate dated August 30, 1935, and, since 
the charges contained in the repair bill rendered by the 
Florida East Coast are based on actual time and A. A. R. 
allowances for repairing the damage so covered, the bill 
should be paid as rendered.”—Case No. 1,760, Clinch- 
field versus Florida East Coast. 

(Turn to next left-hand page) 
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What Is An 
Aceident? 


(Continued from page 391) 

carman, too late probably, became aware of what was 
taking place and raised up just enough so that his head 
was caught between the buffer plates. He never re- 
gained consciousness and died shortly. He had a blue 
light, but failed to hang it on the head end of the head 
car, an operation which would have required 30 seconds 
of his time. His failure to give himself the protection 
he deserved, as the rules required; resulted tragically. 
Can you, by the wildest stretch of your imagination, term 
this occurrence an “accident’’? 

The second instance: A carman was found working 
beneath a car of a passenger train being made up at a 
station. No blue flag was displayed, but the car foreman, 
who was standing at the head end of the head car, said 
that he was protecting the workman beneath the car. A 
little later the road engine backed onto the train, and 
before coupling was made, the foreman did call to the 
man beneath the car, who removed himself before the 
engine touched the head car. Imagine what might have 
happened had the attention of the foreman been dis- 
tracted from the job at hand just before the coupling was 
made. This foreman was permitting, in fact sanctioning, 
an unnecessary hazard by following a bad practice, and 
that workman and others were being invited to disregard 
a most important rule, which practice, if continued, must 
eventually lead to disaster. 

Remember this: So-called accidents result only be- 
cause of an unfortunate combination or chain of circum- 
stances, and the proper time to investigate all casualties 
in the interest of prevention is before they occur. 

It is well to overhaul safety practices frequently to 
insure that they do not become antiquated, and this is 
particularly true in plants where no casualty records of 
long standing exist. Any safety policy which is five or 
more years old should be taken apart, dusted off and 
carefully examined to insure its not being full of cracks 
or crack-pot ideas: Some of the ideas which I eagerly 
embraced and accepted a year or so ago I have come to 
reject as being entirely unsound. 

For many years we have talked, preached, harangued 
and written about the three E’s of safety: engineering, 
education and enforcement. And, while no doubt they 
have been and still are vital essentials, yet I feel they 
are utterly valueless in any safety campaign unless you 
add another E to stand for enthusiasm. It is because of 
your unfailing enthusiasm that you have made such 
progress in reducing personal casualties within your re- 
spective organizations. Because of your individual en- 
thusiasm you have enthused your personnel. This en- 
thusiasm has led you to create more and more labor- 
saving devices which are ingenious in the results they 
obtain, and whenever you lighten the labor of a worker 
you lessen hazard exposure. 

These remarks have been addressed to supervisors of 
all rank. Regardless of the position we occupy, we are 
all more or less supervisors, because if we are not now 
directing an organization we entertain the hope that some 
day we shall assume that responsibility, and to that end 
our greatest immediate responsibility is supervising and 
directing our own activity properly. 

Emerson said, “Every man I meet is in some way my 
superior ; and in that way I can learn from him.” Let 
us be constantly on the alert to learn from others, not 
forgetting that the success of an organization is depend- 
ent upon complete co-operation between all elements of 
that organization. 
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Making Stoek-Car 
Door Staples 


By A. Skinner* 
A convenient device used for making stock car-door 
staples is shown in the illustrations. The staple stock is 
first cut to the proper length, 54% ¢ in., from a bar of 
¥%-in. round soft steel. The straight pieces are turned 
down on each end for a length of % in. to a diameter 
of  in., then being taken to a small bulldozer equipped 
with suitable dies for making the necessary U-bend. 
Referring to the illustrations, the construction of the 
forming dies is apparent. Die 4 is welded to one end 
of an angle bracket made of 34-in. by 2%4-in. bar stock 
and clamped to the moving head of the bulldozer. It 
will be observed that the lower part of die A has a 
rounded end 1) in. in diameter and the upper part a 
half-round recess 2% in. in diameter. Stationary die 
B, clamped to the bulldozer base plate, also is a welded 
two-piece die, the lower part of which has a half-round 
recess 3 in. in diameter and the upper part drilled with 
two %¢-in. holes spaced 134 in. apart, on centers. Stop 
gage C is a metal block bolted to the bulldozer base plate, 


r 





Fig. 1—Bulldozer die set-up for making the U bend in a stock-car 
door staple 


being used as a positioning piece to make sure that the 
bend is made uniformly at the correct location in each 
staple. 

In forming stock-car door staples on a bulldozer, using 
the dies illustrated, the straight pieces of round-bar stock 
with machined ends are heated and placed one at a time, 
as shown at S, Fig. 1, resting against stationary die B 
and positioned lengthwise by block C. Operation of the 
moving head of the bulldozer forces round bar S into die 
B, giving it almost a full U-bend. On withdrawal of die 
A, the staple is removed by the machine operator using a 
pair of tongs; the staple sides are made practically paral- 
lel by a light hammer blow; the staple is inserted in the 
upper part of the die A, as shown in Fig. 2; and the 
second stroke of the bulldozer forces the machined ends 
of the staple into the holes in the upper part of stationary 
die B, thus making the staple ends accurately parallel 
and spaced 134 in. on centers. On the second return 
stroke of the bulldozer, the staple may be easily with- 
drawn and is then ready to be sent with others in a 
skid to the storeroom. 

(Continued on next left-hand page) 





* General Foreman, Atchison, Topeka & Santa Fe Reclamation Plant, 
Corwith, III. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


Rops ARE RIGHT 


Rods are a vital part of the locomotive. Their correct fit means so 
much in reduced maintenance that Lima has introduced many 
refinements into their manufacture. »»» All machine work on rods 
is done with jigs so that the rods are accurate when completed. 
There is no fitting to be done when the rods are applied. They are 
set up in the shop on an assembly jig which makes sure of the 
complete interchangeability of rods on the same group of loco- 
motives. » » » This care in rod manufacture is one reason why 
Lima-built locomotives “break in” easily. 


LIMA , 
LIMA LOCOMOTIVE WORKS @@itie daa ie INCORPORATED, LIMA, OHIO 
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Fig. 2—On the second stroke of the bulldozer the machined staple ends 
are made parallel and spaced the correct distance apart 


As finally used in stock-car doors, these staples are 
applied with the machined ends accurately fitting suitable 
holes in 34-in. by 3%-in. by 10-in. steel plates, and the 
extreme ends which project through the plates are riveted 
over to provide a strong and permanent staple con- 
nection. 


Repairing Angle Cocks 
At Milwaukee Shops 


By Thos. H. Birch* 


The various machines used in repairing angle- and cut- 
out cocks at the Chicago, Milwaukee, St. Paul & Pacific 
shops, Milwaukee, Wis., are shown in the illustration. 

. Defective angle cocks from outside car repair points 
are delivered to the air brake shop in skids. Each angle 
cock is then placed on the machine in the left fore- 





* Air Brake Foreman, Chicago, Milwaukee, St. Paul & Pacific, Mil- 
waukee, Wis. 





One corner of the Milwaukee shop 

air brake room in which angle-cock 

repairs are handled on a quantity- 
production basis 
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ground for the removal of the cap nut. This machine 
consists of a well-braced steel table on which is mounted 
a chuck, driven by an air motor with intermediate gears 
which reduce the speed so as to provide adequate power 
for removal of the nut. The angle cock is placed in a 
holding device and the cap nut inserted in the chuck 
which removes the nut easily. As shown in the illus- 
tration, a hinged sheet metal guard is provided to cover 
the speed-reducing gears while the machine operates. 

After removal of the cap nut the angle cock is moved 
to the next machine which consists of a vertical air 
cylinder and piston equipped with a drift of the same 
size as the square portion of the angle-cock key. When 
air is applied to the cylinder the piston forces the drift 
against the key, thereby shearing off the holding pin. 
With the handle following the angle cock, the cock then 
is moved to the grinding machine in the center back- 
ground of the illustration, where the key is ground to 
fit the angle cock body. 

This machine is a six-spindle device which uses an 
oscillating movement to grind in the keys. The grind- 
ing compound employed in lapping each key to its seat 
is entirely soluble in water, which makes its removal in 
the cleaning operation a simple process. It is also 
superior to grinding compounds embodying an oil base 
as it is almost impossible to remove all traces of a 
compound of this nature and subsequently the compound 
which remains works itself between the key and its seat 
and soon causes leakage. 

After the angle cocks are ground they are placed on 
trays and moved to the bench shown in the right back- 
ground, at which three operators can be accommodated. 
The valves are then thoroughly washed out, lubricated 
and tested. The test consists of the application of air 
pressure at 100 lb. against the key with the angle cock 
body in a vertical position and the upper part filled with 
water. The body is then reversed and the other end 
tested. If there are any indications of bubbles the valves 
are sent back for regrinding. 

Repaired angle cocks are placed in another skid which, 
after being filled, is returned to the stores department 
for subsequent shipment to system repair points. 

(Turn to next left-hand page) 
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Outstanding Results 


The Franklin Automatic Compensator and Snubber on 20 Union Pacific 
roller-bearing passenger locomotives has maintained a perfect fit 
between the driving boxes and the frames, automatically compensat- 
ing for expansion and wear, and producing the following outstanding 
results: 


1. 


ale ell al sale oe 


Utilization — Monthly mileage 14,000 to 16,000. 

Tire Mileage — Average 104,000 miles — Maximum 133,000. 
Tire Condition — Uniformly round — No evidence of quarter slip. 
Rod Bushings — Unusually long wear and minimum out-of-round. 
No binders nor wheels dropped to adjust pedestal fits. 

No work on Compensator and Snubber except periodic adjust- 
ment. 

Compensators and Snubbers reapplied after tire turning with 
original parts — No repairs or replacements required. 


It will pay you to investigate. 








with 
FRANKLIN AUTOMATIC COMPENSATOR AND SNUBBER 


on Union Pacific Locomotives 
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Shadow Boxing with the 
Railroad Problem 


Based on statements of President Roose- 
velt prior to his first election in 1932, the 
railroads were led to believe that he would 
at least use his influence to see that they 
were given a square deal. Six years have 
now elapsed and their condition today is 
worse than ever before. His efforts in 
the meantime, so far as any concrete re- 
sults are concerned, remind one of shadow 
boxing. His latest gesture has been to 
appoint a committee of six, consisting of 
three railway executives and three repre- 
sentatives of railroad labor, to consider the 
matter and report back to him in the near 
future with recommendations for legisla- 
tion to be presented to Congress. 

The committee consists of Carl R. Gray, 
vice-chairman, Union Pacific; M. W. 
Clement, president, Pennsylvania; E. E. 
Norris, president, Southern; George M. 
Harrison, chairman, Railway Labor Execu- 
tives’ Association; D. B. Robertson, presi- 
dent, Brotherhood of Locomotive Fire- 
men and Enginemen; and B. M. Jewell, 
president, Railway Employees Department, 
American Federation of Labor. Appar- 
ently the committee struck a snag at the 
very outset, since according to a statement 
issued by Mr. Gray on behalf of the com- 
mittee after meeting on September 21, the 
time of the labor executives will be so 
fully occupied during most of October that 
another meeting will not be held for some 
time. 

The supposition, apparently, is that if 
the representatives of management and 
labor can agree upon a policy, and if it 
has the approval of the Administration, 
it will be promptly adopted by Congress. 
This, of course, overlooks the fact that 
the stockholders, the shippers and the pub- 
lic may have something to say about the 
enactment of railroad legislation. It seems 
strange, also, that railroad labor leaders are 
so little interested in safeguarding the in- 
terests of the carriers. It has been sug- 
gested that they are indifferent to the 
present situation in the belief that if the 
railroads can be forced into government 
ownership, labor will get more out of the 
government than it can out of the present 
managements. 


Mediation Fails 


All efforts of the National Mediation 
Board to compose the differences in the 
wage controversy between the railroad 
managements and the labor leaders having 
failed, President Roosevelt, on September 
27, named a three-man fact-finding board, 
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comprised of Professor H. A. Millis, re- 
cently-retired head of the Department of 
Economics of the University of Chicago, 
Dean James M. Landis of Harvard Law 
School, and Chief Justice Walter P. Stacy 
of the Supreme Court of North Carolina, 
which must report findings within 30 days. 
At the same time labor-union leaders have 
announced that a majority of their mem- 
bers have voted to strike. By reason of 
the appointment of the fact-finding board 
the effective date of the wage reduction is 
postponed for at least 60 days beyond Oc- 
tober 1, the date originally set by the 
carriers, since the Railway Labor Act pro- 
vides that the status quo be maintained un- 
til 30 days after the board reports back to 
the President. Apparently, in spite of the 
financial emergency the railroads are fac- 
ing, the labor leaders are determined to 
string the case out to the bitter end. Ob- 
viously the situation is not having a help- 
ful influence on general business or on rail- 
road earnings. 


Who Is At Fault? 


A favorite sport of railroad: labor lead- 
ers and demagogic politicians is to accuse 
the railroad managements of promoting 
unfair propaganda. The railroads have 
publicized the fact that the average 1937 
wage of their employees was $1,785. The 
labor leaders have countered with the 
statement that this is a gross exaggera- 
tion and that the figure should be $1,115. 
Labor, their official organ, carried an 
eight-column heading which read: “Roads 
Greatly Exaggerate Workers’ Pay, Pen- 
sion Board Reports.” As a matter of fact, 
the Railroad Retirement Board received a 
W. P. A. grant of $75,000 to do some re- 
search work. The study, which is still 
incomplete, shows that during the year 
1937 there were 1,740,799 employees who 
received some pay from Class I railroads 
during that year. This number includes 
all the different names appearing on the 
payroll. For instance, 109,935 of these 
employees received less than $10 each for 
the year. Over 231,500 had work within 
only one month of the year, and 368,781 
received less than $100 each for the year. 
It should be noted, also, that the Railroad 
Retirement Board is interested only in 
wages up to $300 a month and that the 
amount any individual earns in a month 
above this figure does not enter into the 
wages reported to it. Obviously any aver- 
ages based upon such figures are mislead- 
ing. The facts are that 84 per cent of 
the aggregate payroll used in this tabula- 
tion went to 917,900 employees, each of 
whom had some work in each of the 12 
months. The railroad computation of the 





average annual earnings of $1,785 received 
by their workers is based upon the wages 
received by this latter group. 


Railroad Transport Clinic 


The railroads are ill—so much so, in fact, 
that the shippers and business interests 
that use their services are beginning to be 
seriously concerned about their condition. 
The United States Chamber of Commerce 
sponsored a Transportation Conference, 
which met in Washington on September 14 
and 15 to discuss what can be done to 
formulate a suggested legislative program 
which can be presented at the next session 
of Congress. The seventy participants 
represented transportation, shippers and 
financial interests. Many suggestions were 
advanced by those present and by other 


individuals. The sessions of the confer- 


ence were closed, but it is known that 
consideration was given to the program 
proposed by the Association of American 
Railroads. Before adjourning, the con- 
ference appointed a special committee of 
seventeen members, which will hold _ its 
first meeting in Washington on September 
30; its duty will be to draft a compre- 
hensive program to be presented at a later 
meeting of the conference, to be held at 
the call of the chairman. The committee 
is not in any sense a railroad or a railroad- 
controlled group, as may be noted by a 
glance at its membership, which follows: 

Arthur M. Hill, chairman, president of 
the Atlantic Greyhound Corporation; C. J. 
Abbott, director of the American Live- 
stock Association; Sidney Anderson, vice- 
president and secretary of General Mills, 
Inc.; Julius H. Barnes, president of the 
Erie & St. Lawrence Corporation; Samuel 
T. Bledsoe, president of the Atchison, To- 
peka & Santa Fe; Leslie Craven of the 
legal firm of Miller, Owen, Otis & Bailly, 
representing the American Bar Associa- 
tion; W. H. Day, chairman of the execu- 
tive committee, National Industrial Traffic 
League; Charles Donley, president of the 
National Association of Advisory Boards; 
D. C. Fenner, vice-president of the Mack- 
International Truck Corporation; J. A. 
Gordon, president of the Transportation 
Association of America; J. M. Hood, pres- 
ident of the American Short Line Rail- 
road Association; George H. Houston; F. 
N. Oliver, counsel for the National Asso- 
ciation of Mutual Savings Banks; Carlton 
Putnam, president of the Chicago & 
Southern Air Lines; Ted V. Rogers, pres- 
ident of the American Trucking Associa- 
tions, Inc.; Frank J. Taylor, president of 
the American Merchant Marine Institute, 
Inc.; and Harry A. Wheeler, president of 
the Railway Business Association. 

(Turn to next left-hand page) 
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eut down on 
the arch and 


No one questions locomotive Arch economy. 


b ou b oost the The Arch has been so thoroughly proved as a 
fuel bill fuel saver by railroad after railroad for years 
past. 


In the urge for money saving don’t let the 
desire to save a few dollars in Arch brick ex- 
pense by skimping on the Arch blind you to 
the fact that every dollar thus ‘“‘saved’’, 
boosts the fuel bill ten dollars. 


The surest way to the lowest operating cost is 
not in crippling proved economy devices but 
in making full use of them. This means com- 
plete Arches, with every brick in place, for 
each locomotive that leaves the roundhouse. 


: HARBISON-WALKER 
: REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Refractory Specialists Specialists 














Among the 





Clubs and Associations 


CANADIAN Rattway CLus.—At 8 p. m. 
on October 17 at the Windsor Hotel, 
Montreal, Que., L. K. Sillcox, first vice- 
president, New York Air Brake Com- 
pany, will discuss “Crossing Paths in 
Transport.” 


Car ForEMEN’S ASSOCIATION OF OMAHA, 
Councit BLUFFS AND SouTH OMAHA 
INTERCHANGE.—T. P. Schmidt will lead 
in the discussion of Rule 4 at the meeting 
to be held on October 13 at the Burling- 
ton Station, Omaha, Neb. 


New EncLanp RaiLroap CLus.—On 
October 11 Fairman R. Dick of New 
York City, a director of the Boston & 
Maine and of the Chicago, Milwaukee, St. 
Paul & Pacific, will present a paper on 
“The Modern Sisyphus.” The meeting 
will start with dinner at 6:30 p. m. 


SouUTHERN AND SOUTHWESTERN RalL- 
way Cius.—tThe effect of “Locomotive 
Tonnage Ratings on the Economics of 
Railway Operations” will be the subject 
of a paper to be presented by J. E. Teal, 
transportation engimeer, Chesapeake & 
Ohio, at the meeting to be held on No- 
vember 17 at 10 a. m. at the Ansley Hotel, 
Atlanta, Ga. 


Car DEPARTMENT ASSOCIATION OF ST. 
Louis.—H. R. Rich, entomologist, Enoz 
Chemical Co., Chicago, will discuss Insect 
Control in Passenger and Freight Cars at 
the meeting to be held on October 18 at 
8 p. m. at the Hotel Mayfair, St. Louis, 
Mo. Pictures, slides and hundreds of liv- 
ing insects in glass mounts will feature 
the discussion. Dinner will precede the 
meeting at 6:30 p. m. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 

Are-Brake Association. —R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire 
State building, New York. 

Aiiep Raitway Supprry Association. — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

American Rattway Toot ForeMen’s ASSOCIA- 
TI0on.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American Society oF MECHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. Annual meeting December 5-9. 
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Engineering Societies building, New York. 

RarLroap Division. — Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

MaAcHINE Suop Practice Division.—J. R. 
Weaver, Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 

MaTERIALS HanpiinG Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

O1t anp Gas» Power Division. — M. J. 
Reed, 2. West Forty-fifth street, New York. 

Fuets Division. — A. R: Mumford, N. Y. 
Steam Corp., 130 E. Fifteenth st., New York. 

ASSCCIATION OF AMERICAN RaiLroaps. — J. M. 

Symes, vice-president operations and main- 
tenance department, Transportation Building, 
Washington, D s 

OperATING Section. — J. C. Caviston, 30 
Vesey street, New York. 

MECHANICAL Diviston.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. 

PurcHASES AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 


Motor Transport Division. — George M. 
Campbell, Transportation Building, Washing- 
ton, c 


CANADIAN RartLway Crus. — C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT AssOcIATION oF St. Louis. — 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
ne and August, Hotel Mayfair, St. Louis, 
Mo. 

Car DEPARTMENT OrrFicers’ AssSocIATION.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 

Car ForeMEn’s AssociaTIon OF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 





The bell from Baldwin Engine No. 5000 turned 
out in March, 1880 


Built originally for the Philadelphia & Reading, 
the engine, a single driver type, was purchased 
in 1881 by Lovatt Eames and sent to England 
where it was used in demonstrating the Eames 
vacuum brake. In 1884 the locomotive was 
broken up for scrap, since which time the bell 
was used to summon engine terminal employees 
to work, most recently at the Hornsey locomotive 
terminal of the London & North Eastern. The 
bell is now in the possession of Richard E. 
Pennoyer, brother of A. Sheldon Pennoyer, an 
American artist noted for canvasses portraying 
railroad scenes 


Car ForeMEn’s AssociaTION oF Omana, Counci, 
BLurFrs AND SouTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun. 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CentTRAL Raitway Cius oF BuFFALo. — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo 
N. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

EasTERN CarR ForEMEN’s Association. — E, L. 
Brown, care of the Baltimore & Ohio, St, 
George, Staten Island, N. Y. Regular meet- 
ings, second Friday of each month, except 
May, June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION, — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL Rartway Fuet Association. — 
See Railway Fuel and Traveling Engineers’ 
Association, 

INTERNATIONAL RatLway GENERAL FoREMEN’s 
AssociaTI0N.—F, T. James (President), gen- 
eral foreman, D. L. & W., Kingsland, N. J. 

INTERNATIONAL RAILWAY MASTER BLACKSMITHS’ 
AssociaTIoN.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

MASTER Borter Makers’ Association. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. 

New_Enctanp Ratrroap CLus. — W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. 
Regular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Rartroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June, 
July, August, September, at 29 West Thirty- 
ninth street, New York. 

NortHwest Car MeEn’s Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, University and Prior avenue, St. 
Paul. 

Paciric Raitway Crus. — William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately, excepting June in Los Angeles and 
October in Sacramento. 

Rattway CLus or GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Raitway Cius oF PittssurcH.—J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Rattway Fire Protection AssociaTion.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 
Rartway FUEL AND TRAVELING ENGINEERS’ ASSO- 
CIATION. — T. Duff Smith, 1255 Old Colony 

building, Chicago. 

Rat~tway Suppty MANvuFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SoUTHERN AND SOUTHWESTERN RartLway CLuB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rartway Crius.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
= August, at Royal York Hotel, Toronto, 

nt. 


TraveLinc EncIneers’ Assocration.—See Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion. . 

WesTERN Rattway CLus.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
building, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
Aug. and Sept. 


(Turn to next left hand page) 
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ITS HERE! 
TTALIZED ar covormouna 


FOR RAILWAY PASSENGER CARS 





Adds to the pleasure and 


healthfulness of railway travel ... . 


makes possible worthwhile economies 


CONDITIONING OF AIR for passen- 
ger cars so that it will have a pleas- 
ing, mellow quality... rather than 
a sharp, shocking coldness... has 
always been the goal in railway air 
conditioning. With the introduction 
of Sturtevant“Railvane” SprayType 
Washers an important step forward 
in this direction was made. 


Now, with the development of the 
new Sturtevant Wet-Bulb Thermo- 
stat auxiliary control, still another 
important advance has been made. 
Sturtevant Automatic VITALIZED 


Air Conditioning is here! 


In a nutshell, Sturtevant Vitalized 
Air Conditioning provides condi- 
tioned air containing certain vital 
and comfort qualities usually asso- 
ciated with air from the outdoors. 
It makes possible the circulation— 
automatically—of 100% outdoor air 
under auxiliary wet bulb tempera- 
ture control, without overloading 
existing mechanical refrigeration 
apparatus. It also makes possible 
worthwhile economies in operation 
and maintenance. 


It means: 


1. Air washed with cleansing water sprays 
...removing dust and dirt. 


2. Air mellowed to a more uniform tem- 
perature and humidity—to avoid shock to 
passengers. 


3. Reduction in odors usually associated 
with “stale” cars. 


4. Evaporative Cooling - and material econ- 
omies in ice consumption, on cars equip- 
ped with ice water cooling systems. 


5. Less frequent starts and stops of exist- 
ing mechanical refrigeration equipment, 
with probable reduction in maintenance 
expense. 


6. Air Sterilization—either by the action 
of the water sprays or by the use of ultra- 
violet rays when the water sprays are not 
in operation. 


"40 


UNITS OR SYSTEMS 


Sturtevant “Railvane’’ Units or Systems are used by 37 
railroads. “Railvane” Air Conditioning is protected by 
30 issued patents and other patents pending. 


Dy Jdvtolioh 
Investigate this important step for- 
ward in Railway Air Conditioning. 


Our nearest office will gladly supply 
complete information. 





THE KEY TO VITALIZED 
AIR CONDITIONING 


One of the most important Railway Air Conditioning 
developments of the Sturtevant Research Laborato- 
ries—a positive, accurate, rugged Wet-Bulb Thermo- 
stat for regulating fresh-air. It is located in the 
outside air-intake opening of the passenger car. 
This thermostat control permits circulation of 100% 
outside air when weather permit 
and without overloading existing mechanical refrig- 
eration apparatus. 





ically— 


1. By providing satisfactory regulation of evapo- 
rative cooling, it makes possibl in ice 
consumption on cars equipped with ice-chilled 


water spray type air diti g sy 


2. It red of existing mechanical 
refrigeration apparatus by reducing the number 
of starts and stops of this equipment. 














This new Wet-Bulb Thermostat has been in opera- 
tion on conditioned passenger cars through an entire 


summer season and has given t t tisfaction 








B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., Branches in 40 Cities 


B. F. Sturtevant Company of Canada, Ltd. 
Galt, Toronto, Montreal 


FOR 27 YEARS...PIONEERS IN AIR CONDITIONING @ 











C. & I. M. Contracts 
Rebuilding Job 


THE Chicago & Illinois Midland has en- 
tered into a contract with the Pullman 
Standard Car Manufacturing Company for 
the rebuilding of 100 seventy-ton gondolas. 


Gisholt Entertains Employees 


Over 2,000 persons, employees and their 
families, visited the plant of the Gisholt 
Machine Company at Madison, Wis., on 
August 27, when they were given an op- 
portunity to become better acquainted and 
more familiar with the various activities 
of the company through personal inspec- 
tion. Officers of the company were on 
hand to greet the visitors. A light repast 
was served following the inspection. 


S. A. L. Premier Winter Train 
To Be Diesel Hauled 


DIESEL electric power is to haul the Sea- 
board Air Line’s “Orange Blossom Spe- 
cial” on its initial trip this December by 
reason of scheduled delivery of nine new 
Diesel electric locomotive units ordered 
recently by the road. An additional new 
feature of the new service will be the 
change of the Seaboard Air Line’s northern 
operating terminus from Richmond, Va., 
to Washington, D. C., and the operation 
of the new locomotives through to the 
Capitol City. 

It is expected that the locomotive units 
will be operated chiefly in groups of three, 
each group having control cabs on both 
ends. “A” units carry the cabs, while “B”’ 
units are fitted for service between “A” 
units. Each “A” unit, however, is in reality 
a 1,800-hp. locomotive and can be oper- 
ated separately. Likewise, each “B” loco- 
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NEWS 


motive can be coupled to a single “A” unit 
and the extra three “A” units used sepa- 
rately. Each locomotive carries two 900- 
hp., 12-cylinder, V-type, two-cycle General 
Motors Diesel engines. 


Unishear Contest 


THE Stanley Electric Tool Division, The 
Stanley Works, New Britain, Conn., will 
conduct, from September 15 until Octo- 
ber 31, a contest to find out who owns the 
oldest “Mighty Midget” unishear still in 
use. To compete in the contest, for the 
winner of which there will bea new Mighty 
Midget, firms are requested to send to 
Stanley the serial number of their uni- 
shears and to describe briefly for what 
type of work it is used. The name “Stan- 
ley” is not expected to appear on the old- 
est shear in use, as the Mighty Midget 
was not added to the Stanley line until 
1929. Previous to that time the shears 
were manufactured by the Unishear Com- 
pany, New York. 


New Construction 


The Great Northern is planning the in- 
stallation of a direct steaming system for 
20 stalls in its enginehouse at the Hillyard 
shops, Hillyard, Wash. 

The Seaboard Air Line is building two 
oil fueling stations at Hamlet, N. C., and 
Wildwood, Fla., respectively, for the pur- 
pose of serving nine new Diesel-electric 
units recently ordered. 

The Atchison, Topeka & Santa Fe, in 
connection with extensive improvements in 
its passenger engine and coach terminal at 
Chicago, has awarded a contract to Holton, 
Seelye & Company, Chicago, for the erec- 
tion of a shop building of steel and con- 
crete construction for making repairs to 
Diesel engines. This building, which will 


* * * 


car escaped to higher ground 








be 112 ft. by 324 ft., with an annex 53 ft, 
by 202 ft., will cost approximately $250,- 
000, and will be equipped to overhaul and 
clean a complete streamline train in eight 
hours. 

American Refrigerator Transit Co., which 
is jointly owned by the Missouri Pacific 
and the Wabash, in connecion with ex- 
tensive improvements to its car shops in 
St. Louis, Mo., has awarded a contract to 
the Woermann Construction Company, St. 
Louis, for the erection of a one-story 
brick office, wash and locker building, 38 
ft. by 60 ft.; a car repair shed, 92 ft. by 
430 ft.; a mill shop, 59 ft. by 186 ft.; a 
compressor building, 26 ft. by 55 ft.; a 
welding shop, 25 ft. by 55 ft.; a paint 
storage building, 25 ft. by 125 ft.; and the 
relocation on a new concrete foundation 
of an existing 15-ft. by 40-ft. waste reno- 
vating building. All of the new struc- 
tures, except the office building, will be of 
structural steel frame construction with 
corrugated asbestos roofing and siding. The 
total cost of the new shop building and the 
machinery for these improvements will be 
between $200,000 and $300,000. 


Stoker Order Again Postponed 


Tue Interstate Commerce Commission 
has postponed from October 1 to Novem- 
ber 15 the effective date of its order in 
the automatic stoker case. The action 
came “upon further consideration of the 
record . . . and to comply with the terms 
of the stipulation heretofore entered into 
by all parties to the court proceeding re- 
lating to the order . . . now pending in the 
United States District Court -for the 
Northern District of Ohio, and to afford 
opportunity for proper consideration of 
said case by the court.” For similar rea- 
sons the effective date of the order was 





An eastbound passenger train of the New York, New Haven & Hartford trapped by the tidal wave at Stonington, Conn.—The engine with one 
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previously postponed from July 1 to Oc- 
tober 1. 

The commission’s report in this case 
(No. 24049, A. Johnston, Grand Chief 
Engineer of the Brotherhood of Locomo- 
tive Engineers, et al. v. The Atchison, To- 
peka & Santa Fe Railway Company, et al.) 
was reviewed in the February issue of the 
Railway Mechanical Engineer, page 80. 


Railroad Men Get Awards in 
Welding Paper Competition 


THE jury of awards of the James F. 
Lincoln Arc Welding Foundation, Cleve- 
land, Ohio, announced on September 15 
that J. H. Hruska, metallurgical engineer, 
Electro-Motive Company, La Grange, IIl., 
received the highest award in the railroad 
classification, the amount of $2,543.88, for 
his paper entitled “Welded Body of Diesel 
Locomotive.” C. B. Faverty, chief en- 
gineer, Ryan Car Company, Chicago, re- 
ceived $1,526.33 for his paper “Arc Welded 
Underframe for Freight or Passenger 
Car.” R. H. Redline, welding supervisor, 
American Locomotive Company, Dunkirk, 
N. Y., received $1,322.82 for “Welded 
Locomotive Boiler.” 

Of the other awards in the railroad clas- 
sification, $712.28 went to W. C. Rockens- 
tire, assistant superintendent, American 
Locomotive Company, Schenectady, N. Y.; 
$508.77 jointly to E. A. Brooker, metal- 
lurgist, Bureau Construction and: Repair, 
U. S. Navy, and F. A. Boyer, inspector, 
Atchison, Topeka & Santa Fe, Topeka, 
Kansas, co-authors; and $508.77 to H. C. 


Ventner, superintendent, Sacramento gen-. 


eral shops, Southern Pacific, Sacramento, 
Cal. An award of $305.26 went to M. A. 
Burke, general foreman, locomotive tender 
shop, Lima Locomotive Corp., Lima, Ohio. 
G. S. Edmonds, superintendent of motive 
power, Delaware & Hudson, Albany, N. Y., 
and W. Simons, superintendent of shops, 
Cliffs Dow Chemical Company, Marquette, 
Mich., each received $203.51. 

Awards of $152.63 were received by 
J. E. Muhlfeld, consulting engineer, Kan- 
sas City Southern, and R. S. Twogood, 
assistant engineer, Southern Pacific. 


Bureau of Service Director 
Dies in Washington 


Harvey Bottwoop, who had been serv- 
ing as director of the Interstate Commerce 
Commission’s Bureau of Service since 
March, 1937, died while en route to his 
office at the commission on September 2. 





Joun S. Lemtey, 1641 Railway Ex- 
change building, St. Louis, Mo., has been 
appointed representative of the Graham- 
White Sander Corporation, for the St. 
Louis and Southwestern region. 


THE WarRNER & Swasey Co., Cleveland, 
Ohio, completed its fifty-thousandth turret 
lathe on September 28. In celebration of 
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New Equipment Orders and Inquiries Announced Since 


the Closing of the September Issue 


Locomotive ORDERS 


Company No. of Locos. T of Loco. Builder 
DRM TEPIOR ons 50% 006 0:60.50 450550 7*  Diesel-elec. Baldwin Loco. Wks. 
Wheeling & Lake Erie............00.- 5 2-8-4 American Loco. Co. 
LocoMoTIvE INQUIRIES 
CT | a a rae er ‘ Ae 46k sanb4040seeseensees 
Freicut Car Orpers 
Road No. of Cars Type of Car Builder 
Bessemer & Lake Erie...........2..0- 100¢ 50-ton, all-welded box Pullman-Standard 
Chief of Engineers, United States Army 25 10,000-gal. tank American Car & Fdry. Co. 
0, sf 5664.6 44.040 4 300 Sele 4 40-ton hopper American Car & Fdry. Co. 
ee aera rere 1,000: 40-ton box American Car & Fdry. Co. 
RM SNOMED: 4 6050.45%0460-044000% ames _ 50: Box Pullman-Standard 
PassENGER Car ORDERS 
Road No. of Cars Type of Car Builder 
Alabama Great Southern.............. are St. Louis Car Co. 
ee ib aeeaahieehsonn tees tess ; trains ¢ Fahd Bich iso ait St. Louis Car Co. 
icago, Burlington train ‘ 
ON ee Peer er eee ee oe 2 sleeping we} eee Edw. G. Budd Mfg. Co. 


* The Texas-Mexican has applied to the Interstate Commerce Commission for approval of a plan 
to issue $200,000 of equipment trust certificates to the Reconstruction Finance Corporation to finance, 


in part, the purchase of these locomotives. 
¢ Each of 600 hp. The 


in its various shops. 

t¢ Leased, with option to buy. 

§ With steel sheathing and wood lining. 
delivery. 


To cost approximately $2,700,000. 


New York Central’s plan for securing a $5,000,000 work loan has been 
approved by the Interstate Commerce Commission. 


The company has returned 3,804 men to work 


For early 1939 


§ The Southern has ordered, subject to the approval of the Interstate Commerce Commission, 
four Diesel-electric passenger trains, consisting of two units each, consisting of an 80-ft. steel Diesel- 


electric combined 


mail, baggage and power car and a 63-ft. 10-in. steel air conditioned passenger 


coach. The trains will be built by the St. Louis Car Company, and the engines supplying the power 


will be constructed by Fairbanks, Morse & Co. 
trains are identical. 


The specifications for the Alabama Great Southern 


_ ** The train, another Zephyr of 4 cars is to be equipped with a 1,000-hp. Electro-Motive Corp. 
Diesel engine for generating electric power. The sleeping cars are for use in the Denver Zephyrs. 








Mr. Boltwood took the position vacated 
by W. P. Bartel when the latter was ap- 
pointed to the office of secretary. 

Mr. Boltwood was born in Albany, N. 
Y., July 6, 1875, and was educated in the 
public schools there and in Denver, Colo. 
He attended Colorado College and con- 
tinued his studies by correspondence. He 
began his railroad career with the Union 
Pacific in 1896 as night engine wiper and 
call boy, and, continuing in mechanical de- 
partment work on several railroads, filled 
various positions up to master mechanic. 
This railroad service was with the Union 
Pacific, Denver & Gulf, the Colorado & 
Southern, the Denver & Rio Grande, and 
the Union Pacific in Colorado and New 
Mexico. Also, he was for a period con- 
nected with the gold mining and milling 
industry in Colorado, Idaho and Wash- 
ington. 

When the Bureau of Locomotive Boiler 
Inspection of the Interstate Commerce 
Commission was organized in 1911 Mr. 
Boltwood was one of the original 50 dis- 
trict inspectors. He remained with that 
organization until 1918 when he was trans- 
ferred to the United States Railroad Ad- 
ministration, Division of Operation, as 
supervisor of equipment. When the rail- 
roads were returned to private operation 


Supply Trade Notes 


the event a special program of plant in- 
spection, lunch and dinner were arranged 
for guests in attendance. 
Sd 

Roy H. Syopere has been appointed sales 
representative in the New York district of 
the J. G. Brill Company reporting to L. H. 
Corlette, district sales manager, 30 Church 
street, New York. 


he was appointed mechanical engineer with 
the Mechanical Department, Division of 
Liquidation Claims of the Railroad Ad- 
ministration. In 1923 he returned to the 





o 


H. Boltwood 


Bureau of Locomotive Inspection, I. C. C., 
and in April, 1925, was appointed assistant 
director, Bureau of Service. 





Avery PuItiis has been appointed dis- 
trict manager of the mid-western sales 
territory of Beaver Pipe Tools, Inc., with 
headquarters at Chicago. 


Curtis G. Green, formerly district man- 
ager for the Baldwin Locomotive Works 
at St. Louis, Mo., has been transferred to 

(Turn to second left hand page) 
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Gheck Your Operating Costs 


A comparison of costs reveals that non-Diesel users are paying 
a terrific premium for switching service. They are carrying a 400 
per cent extra burden in hourly fuel costs — 200 per cent higher 


roundhouse costs — 100 per cent extra for maintenance. 


ELECTRO -MOTIVE 


SUBSIDIARY OF GENERAL MOTORS 


















har 7 Answer.... 


ot Operation 


F operating costs are out of line, surely a 50 per cent reduction 
I in such a magnitudinous expense as yard switching should 
interest you. This service cost the Class | railroads $328,000,000 
in 1936. The major items included $35,403,983 for coal (exclusive 
of transportation costs); $39,676,146 for repairs: $16,539,115 for 
roundhouse expenses and $3,326,531 for water. 


Actual records show that EMC Diesel operation reduces fuel 
costs by 80 per cent, maintenance by 50 per cent, engine-house 


expenses by 66 percent and water costs are eliminated entirely. 
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the Chicago office as assistant district man- 
ager. A. B. McCoy, who had been Mr. 
Green’s assistant, has been appointed dis- 
trict manager at St. Louis. Henry K. 
Patjens has been transferred from Chi- 
cago to the St. Louis office as assistant 
to Mr. McCoy. 


Assott F. RIEHLE, formerly in charge 
of sales and management of the Riehle 
Bros. Testing Machine Co., has been ap- 
pointed sales manager of the Smootharc 
welder and welding electrode divisions of 
Harnishfeger Corporation, Milwaukee, 
Wis. 

© 

Grorce Harrison Houston, president of 
the Baldwin Locomotive Works since 1929, 
has resigned, and Charles E. Brinley, a 
member of the board and of the executive 
committee of the company, has been ap- 
pointed acting vice-president with execu- 
tive powers. Mr. Brinley will continue 
also as president of the American Pulley 
Company. Mr. Houston served as presi- 
dent of the Baldwin Locomotive Works 
since March 28, 1929, when he succeeded 
Samuel M. Vauclain. Before his election 
as president of Baldwin, he spent most of 





G. H. Houston 


his business career as an industrial engi- 
neer. He was born at Covington, Ky., on 
January 4, 1883, and received his early 
education in the public schools of that city 
and at the Cincinnati (Ohio) Technical 
School. Later Mr. Houston became asso- 
ciated with Fisher Brothers of Detroit, 
Mich., as technical adviser, upon their es- 
tablishment of the Fisher Body Company, 
and was affiliated with them until 1929. 
From 1916 to 1920 he was a member of the 
engineering firm of George W. Goethals 
Company and headed his own firm during 
the years 1921-1922, during which period 





General 
F. A. Butter, superintendent motive 
power and rolling stock of the Boston 
& Albany, with headquarters at Boston, 
Mass., retired on September 30. 


C. S. Perry, master mechanic of the At- 
lantic, Birmingham & Coast at Fitzgerald, 
Ga., has been appointed superintendent of 
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he was concerned with the reorganization 
and management of several industrial con- 
cerns, including the Wright-Martin Air- 
craft Company and the Wright Aeronauti- 
cal Corporation. Mr. Houston is presi- 
dent and director of several Baldwin sub- 
sidiary companies. In 1934, during the per- 
iod of the National Recovery Administra- 
tion, he was appointed by Administrator 
Hugh Johnson as chairman of a committee 
representing the capital goods industry. 
. 4 

ArTHUR JAMES Manson has been ap- 
pointed transportation sales manager of 
the Westinghouse Electric & Manufactur- 
ing Co., with headquarters at Pittsburgh, 





Arthur James Manson 


Pa., following the recent consolidation of 
the transportation and generator divisions 
of the company. Mr. Manson was born at 
Scituate, Mass., and was educated in the 
Boston public schools and was graduated 
as an electrical engineer from Massachus- 
etts Institute of Technology in 1905. The 
same year he entered the student’s course 
at Westinghouse. His engineering assign- 
ments included the electrification of the 
Pennsylvania Railroad tunnel in New York 
City and the electrification of the Long 
Island Railroad, the Norfolk & Western 
and other lines. In 1912 Mr. Manson be- 
came a special railway salesman for West- 
inghouse in New York and eight years 
later was appointed manager of the trans- 
portation division. In 1924 he was ap- 
pointed manager of the heavy traction sec- 
tion at East Pittsburgh, Pa., and in 1931 
he became assistant sales manager of the 
transportation department. Last Novem- 
ber, Mr. Manson was appointed manager 
of the transportation division. 


Personal Mention 


motive power, with headquarters at At- 
lanta, Ga. 


Cuartes J. GRAHAM, vice-president of 
the Pressed Steel Car Company, has been 
elected president of the Pittsburgh & West 
Virginia, with headquarters at Pittsburgh, 
Pa. to fill the vacancy caused by the 
death last June of Frank E. Taplin, of 


THe CarsoLtoy Company, INc., Detroit, 
Mich., will resume this fall the Carboloy 
“schools” it has conducted during the past 
year to acquaint shop men with all prac- 
tical phases in the use of cemented car- 
bides. The course, conducted either in 
local Carboloy offices or in the users’ 
plants, is available without charge to 
executives and shop men engaged in the 
metal-working industries. Arrangements 
to attend can be made through the Detroit 
office of the company or through any Car- 
boloy representative. 

. 4 

J. C. Barnasy, manager of the Worth- 
ington Pump & Machinery Corporation’s 
Oil and Gas Engine Application division, 
at Buffalo; N. Y., and responsible for 
engine sales in the Central division, has 
been placed in charge of special engineer- 
ing work covering engine research and de- 
sign. W. E. Wechter, in charge at New 
York of engine sales in the Atlantic divi- 
sion, has been transferred to Buffalo to 
succeed Mr. Barnaby, and he will be as- 
sisted by J. F. Hecking, assistant manager 
of the Oil and Gas Engine Application di- 
vision. The Atlantic division, oil engine 
sales will be covered by H. C. Wood at 
New York, while W. L. Russell, at Har- 
rison, N. J., will take over the gas engine 
sales, in addition to Mr. Russell’s present 
responsibilities as Manager of the Eastern 
division of Worthington Oil and Gas 
Power Sales. 


Obituary 


Rosert B. BEALE, manager of turbine 
sales in the central station department of 
the General Electric Company, died at his 
home in Schenectady, N. Y., on Septem- 
ber 11. 


Grorce D. Bassett, retired manager of 
the railroad department of the H. Chan- 
non Company, Chicago, and formerly 
vice-president of Crerar, Adams & Com- 
pany, Chicago, died on September 10 at 
West Chicago, Ill. Mr. Bassett was born 
in Batavia, Ill., on May 17, 1863. He en- 
tered railway service as a clerk in the 
store department of the Chicago & North 
Western, and on June 16, 1879, entered the 
employ of Crerar, Adams & Company as an 
office boy. In 1898 he was promoted to 
salesman, and in 1924 to vice-president. 
On July 1, 1931, he went with the H. 
Channon Company as manager of the rail- 
road department and served in that ca- 
pacity until his retirement on February 
15, 1935. 





Cleveland. Mr. Graham was born on 
March 13, 1878, at Pittsburgh, and entered 
the bolt and nut business on January 6, 
1896, with John Charles & Co. When 
the latter company became the Graham 
Nut Company, Mr. Graham became a 
partner, and when it was incorporated in 
1904, he became vice-president. Mr. Gra- 
ham retained the vice-presidency in 1922 
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when the company’s name was changed to 
Graham Bolt & Nut Co. and in 1929 when 
the company was absorbed by the Pitts- 
burgh Screw & Bolt Corporation. From 
1924 to 1931 he was president of the Bolt, 
Nut & Rivet Manufacturers’ Association. 
He became associated with the Pressed 
Steel Car Company, Inc., in 1933, during 
the period of reorganization, and upon 
completion of reorganization in 1936 be- 
came a vice-president. 


A. B. CHILps, acting mechanical engi- 
neer of the Northern Pacific, with head- 
quarters at St. Paul, Minn., has been ap- 
pointed mechanical engineer. 


Tuomas W. DeEMareESsT, general super- 
intendent motive power of the Pennsyl- 
yania, with headquarters at Philadelphia, 
Pa., retired on September 1. 


Master Mechanics and 
Road Foremen 


C. T. Bryant, general foreman of the 
Chicago division of the Chesapeake & 
Ohio, has been appointed assistant master 
mechanic, with headquarters at Peru, Ind. 


E. A. ScHRANK, master mechanic of the 
Galesburg-Ottumwa division of the Chi- 
cago, Burlington & Quincy, has retired 
because of ill health. 


CiypE MANwn has been appointed road 
foreman of engines of. the Atlantic Coast 
Line, with headquarters at Florence, S. C., 
succeeding F. C. Wenk. 


F. C. Wenk has been appointed road 
foreman of engines of the Atlantic Coast 
Line, with headquarters at Waycross, Ga., 
succeeding H. B. Lee, retired. 


D. Notr, master mechanic of the Chi- 
cago, Burlington & Quincy, at Casper, 
Wyo., has been transferred to the Alliance 
division, with headquarters at Alliance, 
Neb., replacing C. J. Dietrich. 


P. C. WINco, shop engineer of the Nor- 
folk & Western at Roanoke, Va., has been 
promoted to the position of assistant road 
foreman of engines, Pocahontas division, 
succeeding W. H. Jackson. 


C. J. Dierricu, master mechanic of the 
Alliance division of the Chicago, Burling- 
ton & Quincy at Alliance, Neb., has been 
transferred to the Galesburg-Ottumwa di- 
vision, with headquarters at Galesburg, III, 
relieving E. A. Schrank. 


Witt1AM ScHWARTZ, day enginehouse 
foreman of the Chicago, Burlington & 
Quincy at Casper, Wyo., has been ap- 
pointed acting master mechanic of the 
Casper division, with headquarters at Cas- 
per, succeeding D. Nott. 


W. H. Jackson, assistant road fore- 
man of engines of the Pocahontas division 
of the Norfolk & Western, has been ap- 
pointed assistant road foreman of engines 
of the Norfolk division, succeeding C. P. 
Blair. 

J. R. Fronorr, district road foreman of 
engines on the Union Pacific, with head- 
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quarters at Junction City, Kan., has be- 
come master mechanic at Kansas City, Mo., 
succeeding G. R. Wilcox, who has been 
given an extended leave of absence. 


T. F. GorMAN, master mechanic of the 
Erie at Meadville, Pa., has had his juris- 
diction extended to include Akron, Ohio, 
and Kent. 


C. J. GerBes, master mechanic of the 
Erie at Marion, Ohio, has had his juris- 
diction extended to include Youngstown, 
Ohio, and Cleveland. 


ALBERT SUTHERBY, master mechanic on 
the Western district of the Erie, with 
headquarters at Cleveland, Ohio, has re- 
tired, and the position of master mechanic 
at Cleveland has been abolished. 


J. E. Davis, master mechanic of the 
Hocking division of the Chesapeake & 
Ohio at Columbus, Ohio, has had _ his 
jurisdiction extended to include also the 
Chicago division. The position of general 
master mechanic at Columbus, formerly 
held by M. A. Kinney, deceased, has been 
abolished. 


Otro SturM, general enginehouse fore- 
man of the Delaware, Lackawanna & 
Western, has been appointed master me- 
chanic, with headquarters at Scranton, Pa., 
to succeed the late M. R. Feeley. Mr. 
Sturm was born in Scranton and was edu- 
cated in the public schools of that city. He 





Otto Sturm 


completed his apprenticeship as a machinist 
in the plant of the Dickson Locomotive 
Company, now a part of the American 
Locomotive Company. Subsequently he 
was employed by the D.‘L. & W., the Erie, 
and the Delaware & Hudson until October, 
1914, when he returned to the Lackawanna 
as a machinist at Scranton. He became 
assistant foreman at Scranton on March 1, 
1916; enginehouse foreman at Binghamton, 
N. Y., one month later; night engine- 
house foreman at Scranton on January 15, 
1918; assistant general enginehouse fore- 
man on May 1, 1919; general foreman of 
locomotive repairs at Scranton engine- 
house on June 1, 1919, and general engine- 
house foreman on December 1, 1923. 


Car Department 


Wiu1am H. Hartnett, general car 
foreman of the Chicago & North Western 


at Milwaukee, Wis., has been promoted to 
assistant district master car builder at 
Chicago, succeeding A. W. Berger, who 
died on July 5. 


Joun A. Burke, assistant supervisor of 
air brakes on the Atchison, Topeka & 
Santa Fe, with headquarters at Topeka, 
Kan., has been promoted to supervisor of 
air brakes at that point, succeeding G. H. 
Woods, deceased. 


T. M. Bomersspack has been appointed 
division car foreman of the Erie, with 
headquarters at Hammond, Inc., succeeding 
C. R. Nordquist, deceased. The position 
of assistant division car foreman at Ham- 
mond has been abolished. Mr. Bomers- 
back’s territory will extend from Chicago 
to Huntington, Ind. 


Shop and Enginehouse 


E. G. Jones has been promoted to gang 
foreman of the erecting shop of the At- 
lantic Coast Line at Waycross, Ga. 


C. O. BuTtier has been appointed assist- 
ant enginehouse foreman of the Atlantic 
Coast Line, with headquarters at Lake- 
land, Fla. 


JoHN A. DOoANBERGER, master boiler- 
maker of the Norfolk & Western system, 
with headquarters at Roanoke, Va., has 
retired, after serving the road for 52 years. 


C. E. Ponp, foreman of the smith shop 
of the Norfolk & Western at Roanoke, 
Va., has been promoted to the position of 
general foreman of the foundry, succeed- 
ing I. N. Moseley. 


J. A. STaney, gang leader in the smith 
shop of the Norfolk & Western: at Roa- 
noke, Va., has been promoted to the posi- 
tion of assistant smith-shop foreman, suc- 
ceeding L. A. Haase. 


L. A. HAasg, assistant» foreman of the 
smith shop of the Norfolk & Western at 
Roanoke, Va., has been promoted to the 
position of smith-shop foreman, succeed- 
ing C. E. Pond. 


I. N. MoseEtey, general foreman of the 
Roanoke shops of the Norfolk & West- 
ern, has been appointed master boilermaker 
of the system, with headquarters as be- 
fore at Roanoke, Va., succeeding J. A. 
-Doarnberger, retired. 


Obituary 


Cuartes H. Carey, who retired July 1, 
1935, as chief car inspector of the Elgin, 
Joliet & Eastern, died on August 25, at 
his home in Chicago. 


J. D. Davenport, master mechanic of 
the Chesapeake & Ohio, with headquarters 
at Clifton Forge, Va., died on September 
19. 


Grorce H. Woop, supervisor of air 
brakes of the Atchison, Topeka & Santa 
Fe, with headquarters at Topeka, Kan., and 
chairman of the Air Brake Committee of 
the Association of American Railroads, 
died on August 27 at Bakersfield, Cal., fol- 
lowing a heart attack, while conducting air 
brake tests for the association. 
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